ARSI 2009, 18(2): 711-721
Ecology and Environmental Sciences

http://www.jeesci.com
E-mail: editor@jeesci.com

ERERSEEMEY LSS TIRFRHRHRE
EEE, BFK, KEL, KF, k4%

FEHUIMAL AR BT U e/ Fead B S VR U A AR R R R 9230 %, bt 100875

B FHRE U RIS B Z — T FE R MR R T — B R R AR A A E SR ] 250k T
AR T g Dt e SR e M ) B S e R D G LR O BRI AL, TR AR A . A
HREWI RO A BRARHIE S HORT S R AR S . AR CO, 20T . IR A5 R FE A B AEAIE Y, , AEIREVE LG AR PRI, R A=
IS RBRIZEIRDL 5 1 FE LSNP H AR AL 5 Z 1 AR S LR N 1A, A LER (SOC) il ML FRER TS
5o FHTR ZE R AR & A BT 2 T Rk, B RILE S RGUKEITFE D s O B9 LSRR E 2 0] i L
WP BTSSR S PR DX S AR | AR B W0l | AR R 7 D O A e 8 | A AR DX A LS A L TR X
() LA LB R A AT AR S HRTRBIESEE R I HL H TS ZE B YD 5 5 L IENFIIFFE B Z 2 RS S, 2 AHE MY | B
— P | AR RO, A ARG & 5 LI A HE S SO SR AR DB IE PRI 5 B — BT 7
] o A R — MRS B S WP I IR T , B — A B AT TR s Dt DS BR A PR LB X AR o

XER: HMEIR; SFERN; BEYOLE; LR
hESES: S154.4 XERERIRAD: A

VERIFTE R Tl ar Lok 9 A S5 305
EHRE SR (CO,, CHy, N,O 25 [ RS HHHY
Fretlg"™, B4 58032 100 4 M 2EREA SR
FFFT 0.6 CTLAD 3] 21 AR BETHE 2 C~6
CHEAD ., AN HE RS AR RO 20 5 4k R
RN T0% LA _E, i Hrf CO, Bk X m A
DR 1 5 3 2 S HE O3 DR 56 AR B ARG BRE 52 15 A%
bR A= R ) SRR ST R DL R 4
BRER R G F AR R 0 T RO A SRR
SR &2 SIE POl EREA Y

SRR AE 4000 m LA AT R R R 4T
TR 26.8%, &I H T e BRME— 7RIS Shik K
Rl X O b A A I LT e T
JEAPBR M FHT R FEHT A9 25 Aty PR o X FPAE
RS, PR AR ARSI T
T/ INZE AL HR ] BE T BORL R Y 1 DL AR S R G 4
F 5 IHRER R AR 3 e SR R 4
HREREE N ARBF AT A F R AL T R AR
S AR UK B RS B HUBR TS BRI AT
SR, BEHUBRIGIAITSY T B FEHE G [E
5 SRR X PN T G A e L o,
WA E A B ERAE AR SIEA RS RS,
P38 o A SRR A R B A A RARTTR AR RS
RYE. XWE F UG B LA REE W AR
KA AL E 5 P 58 o] Lhvi 2 B

XERS: 1674-5906 (2009 ) 02-0711-11

T ML B TR ER A 5 e ELAR R B Ao 2t
BEE WIS FBERARWTIEAE | ST AR T 90 s SR A3 A
AR KA EERE P ELTR T KX F K
WS TAE, XA I BIHEDE T AT e S 98 4k
BRGRAEHHLIE A A SIK T

WEGEit, e 5 JE b T B e JE R A A
2 FE R AR U] HE A 1.6x10° hm?,
2y b 4 [ B TR 40 % A2 A, N4 ek b T ALY
16.9% L _FU 0 B AR I RROR Fili LA — 2 1 X
A, i LA R TE X A B
U BT . SRR IR A PR S ER 8
T A T2 X e S AR T A ) R AR B T R 4
7 T BA Sk i oy KU RS K
SRIRIE I AL BB R R R, s FE B
BRI A o T IR R LR I AR
e I FE E LA WO B 5 ST A OC I B AR
HERE, MEERIRAR, BEUITARE.
1 WMRER
1.1 5EYXEHEHXHHAR

R FBIRR S, S YL A PR
KEAFAETAEYI RN R K, & TR RO HLEE
WFFEP) RIS A R R MR (R A B
FRAE o R ROBEE Al sl B BRAR 3 6 R E
WSEAEY A e B A RS e DL 4F
K, M AR P B R A H

ELWB : ER ARF2ESE4 TR H (30590384 ); W ENH L5 FH#IE4:05 H (20080430322 ); EIFR A RBl2EIL4 - T4PRI2EFL 415 H (30600070

30600090 )

PEREY: HEMRA974 4548), T3, 11, FENFEHIGIR S REREAIIE. WIREE, E-mail: tyq276811@163.com

R BEHEA: 2009-02-08



712

MBI B 18 B 2 (2009 43 H )

DFEFMFRME S R . CO WREE . IEEFIK
S IRBE IR XA A - R S i s i i 5T 22 3 T X
—RUJE, I A A B A AR A e i AR A S50
L1

AT EEAASE: CEIEANII., mIEmEY
Rt MR . SRR O K e
WA 01 SRR R S R N Y . O R EEAE O
AAEFAPLERE 2 323 BB ST T AR B A 2 2
(ARSCRIFR ), R TEE W R BRI A [k
WAL T A EE R PR S 4
111 SHEMY TR RS RI & AR E o

bR T2 R N HERWZ AN, MYDLEis
ZENS AL AR R . 2l KR i
N, SRR 2] R R K PR AR A L IR CO,
I3 AR A S K Ay il SE R R A T A
VAR R R A 20 L7 ) = e L A TR N A A
—REBERALEI . YeA VR H R KB A
FREOTIL R S I g it i A v O 4 e ol 2 v E Y
Y A 35 1 — PR U D
L1 SR G B T K FH 8 5 g L

2o X R FEH X i K BHAR S B R RS L, =9
R F 22 BLBH A A 2 R R i P2 B A
HBUR I, MHAMSIAR N Bz, [k
B BT R i B AT A T 256 E 7 M A R
a5 3 T R RS [V 4K 3R R ( Kobresia
humilis ) BRIk ZE38 (Polygonum viviparum L.)™V
MBS, MR SRS IR R 2%
B N RS SR SR R IR AR R
g4 2 AR D AT IR ™, ik
BAE N OISR 5 R A R AN 5R UV-B 46
SRR, X E SR AR R S TR 5 BH AR B A
WRIE N o TR i ARV A (R A A ) o6 A
Fwim, e R ERE, 6 fid A R,
SNSRI AME S P X R
TERL T s AR Y (A D' e W RFAIE

30 aR KA SAZAWRILN, FEE A
BRI A UV-BAR S A g a0 K kA5 CUV-B
R S Y i XA ) A K 0 B2 I A A PO A
A PRI A — AN B Y AT R i 32 5%
s BRI A S8 B R S
i B2 XA DG B R A B A IR S CHL AR G T
AR a5 SEIE A W iR
FIEERE i R oA BE A 2 G5 A S TR A AR T Y
A R I (N = WD P10y, 2703 =91 AL0p AL (L1 e %y 2
Ao BRI A R AT KSR AU V-BER ST,
X7 6 e D i . AR (Elymus  nutans)Fil
T B 3 (Potentilla saundersiana) 1G5 H %

AT BE N MR A RS i S A
P P Y S R, DR T A RE X A AR E Y
it , XU UV-BRR SR A T MY P bE e
TIAB A FAR S T PR s o [ X i i o)
W RABEUV-BEE S 13858, = FEM Y L X E 2
(Saussurea superba)MRRALTL(Gentiana straminea)H)
G A HR IR FEAL, BIERIM B T UV-B
FRIT XA A B AR X e LR R T R A
OR3P 0 28 R B AT R Ik R G i ISR I R 4
FHFT BB 2 = FE M YL & FE U V-BEE G 1858 2514 T 43
RN 4 T 0 T S R T (B oA ip e Y3
UV-BfE S5 21t AEYOC A E L ARG
JAZ R SR RTRESZ 5 . DNASMS A SRS 1 48
HEFEATI SN o
1.1.1.2 mIEMYOLE S IHXHK CO, 43 FEAYIE N

AR COL 43 Foil 5 W R & BRI A 6 B A
PR KPR CO, B R 2 B3k 1 T
AN, RN TR COL 40 R Bipi >, it
SRR T AWK, ARTEE1ER
(SRS FE ML 7 3 T R R A
COy 43 R RAFHE iR, LA ST Skt &
AT R S D AR AR . B TR RS LE H IS 2
BN R IR HE S LS TR AT A% s
F AR T = SR A A AEHFEAR COL o3 R A5 T
X CO, AR . R FEMPIE AR CO, 2RSS
— AN R TOEA VR COL AMEE AR, P8R
T E R R FA B R e A RE Y. FEM AN
SRR BARAT COWREE ST, MBI G A e
J7H S TR R R A, mirER s A
REMET, BRI ARCRIEARD, KR
FEBEIA A 2 3 8505 FEM ) A SR 1 2
DRI (H oA 23 o B 1K) C O, M A 5 B Ttk
TR,

i ey & YA V0P S e (B3 E B f =X P
B, BRI — R T E CO, SR O,
ol BRI O B3R RS CO, kB HR AT i i i
TRl R 2 B T R SRR A U AL
R THEREAED ;s DA% (2006 ) P4 %
BAH HAR TR A WA 5 (Isatis indigotica), 15 ILIFEY)
Bl B KB (Rheum  tanticum) . 1 B FH
(Ardsodutanticus) FFRAETL R FRORMAK . =
TRE R ) 5 ATV A TR AR ) 1 e D' 6 o 2R U
TR E AR 20 Bl vk ey A R
HISEEIERE, T R IR L X KSAXT B = ) CO, it
L2 2 A RIS TR E A R R TP,
1.1.1.3  SFERMYDEA SRR 18 1

283 IR PR E (K BTSN, e AR



SR AE 0 It i FE R D55 L SR 5t

713

Z5HE T AR AR TRLE ML RIS IR A S
T, HYIPTA B R SRR A RS
AR 2 e A — R B A AR T DA AR R ) ) R
OO N A B PRI R . BAE AL R ST
FEY) T ) 22 /0 J2 R AR RE 75 38 Iy 300 15 %) T A
HFEARIOY, FLIEH) T 2o F AN B RIS I
S22 V) A AN Y 33

FE D BT FE ) o 118 5 3 P WA 4 1 2 ok
FER I A FUA AR AR A . X ik oo DA e 5
R4 T T S 5 L TE M R I PO .
AR S R A KRR DL R S IR RRAR A s
T4 e il AR 7 B A K UE R Y o TR
A F R N S b AR KRR R o
R A A A T A ) A 0 T 9 P B 2 K R AR O
WG AR X S hT FEY) A [R] 1) AR A6 =038
N T AR B, mIERY P FEE HU N
FIEE RIS 1 7 2 2 i AR py OO0 a1
SRR S PUIEY OB A B A R SRS
FEABERCY i HLad R BB FEARIR IS AR A T
FUXHPRI P A 4 o E B (R AR A VR

FE )BT FE ) o 10 3 P 2 Bt g P 1) 728 b S A R
Ak, HAFEMASAERE NI EEATE
XoF 5 e AR AR R R ZE SR R B, BT
TR B T I 0 e AR A A A il R e 4 A B I 3
PR TR, AR AR AR BTG PR S A X
LAY K4/ ( Plantago major ) FIRFFE 24724
RIRIE , IR 7T 4 P Tl T 2 Bt VA A 114 A8 A 34
L o X ATREVR T FIAR HAT AR R bt S8 AL AL )
) BRI TR, BRI AR AN SRR
B, AR FIARHES BT R i A . TR
I TR B T, AR SR IR &t AR AE 1
i, ERERAESIRNME LA T A 5, HATRE
WA AR T SR Y A X e R T
Fa PP A AL B AR B BT A AL R 2 A —
FIEMRIVE T, —SehuE LRSI B A T BEAE R —
FRRA 1S S TGS 7 AN B AR LR A%
T e DU g RS O ok B R A
it 5 PR BT AR T R 2T, ORI A 1
Jof () —Fp LB S

MR, MY AR B
SHEIR AR N, BRI T HESRE I AR
PSSR T A B AR S A MR K A
Y1, JLHORRTEERE SR, RRIR T N, PR
THA RGeS, mIER Y HR LS
N7 ) 73— s R O B e 3 ik B VA AR 1) T v 1
AR, ST PO IR 3200 m 7 6 s i s
FOCATEIR A 25 CAAT, MK 3985 m 1 [F] AL

YIEAEIRN 15 CLAT o T Mg b g 3 s
A i i B AL, PrIERE bR, BARMDE A I
TE IR A R F SRR AR IR T
1L1.1.4 KX = €M PG A 0I5

THOK S mERYIAER, FESREYRLE
VERISUIAR S FE R A0 3K 2 RERS RIS
YA S W R RE s PR, i K 4
JEiia H AR A AE A T . Ko e
XA AE R B2 o A AL FE AL R
SN TR S R AL T 2L CO, ) %
BHAGSZI ; J5 E A B 2 i 80 h & ak
JIF BRI . 52T 525 R AL A 3R R 3
BLZSALR R RS PET 25 RAEFEEE R
RA £ 2 AUAAE LR R SL R BR S ; ™8T
BHE A R R EEZIERALHZRIR
il SEEG WM FE AL 3 6614 K ZE (5—9 ) ik
R R FE R MR 2 R HOK A E R A R, R R A
TR e o H AT WY 3R BH R R R s AR
BT TE2R I 434 R e — s R B 1 1 398K 43T S v
M-S EHEYE A H R ARBS (RIS )
R A .
1.1.1.5  &FEMEYEE H RN RIS

R Z 223 — HAR A S =M Y AL AAE
F H AR R APARBIGET O70 R\ AiX JET Ji
FEPIR IR 2 Ak o T S22 0T 2 30 o s D
TR AR A H R RS, FHAh
FE ) 7% 1t s P AR DX = 1 7K 438 st =5 Bl R AR 4 K
PO MR A Y iRt v T AR ol
JBRAE JT A 5 i KB 3 B IE 5 PO R 2 B G A
KBNS, IEA-AF 44 i K P AR B2 5 AR 32
B, BT DIE PR RIGIE R & A T
I o X PR A TS B R R AN, 38 AR A
TETAEYIAS B B LR BEIE PR A AR 22 H 0770 ki
R TR, 252 3K B iatl;
JPRAETU AN FE 0 A B2 W & T MR AR, ik
HIEGEAEAER, Gkt & KPR 5 & 2Bk
MRIPOS ) gAY R 25 T X K BH AR SR
AR N, ARG 1) H B0 B = JE A 1)
TGN RARRT Y, XA AR AR e R A i
— B HOBFTE e I R s S v JE A, KR TE
I PG AR H AR b 2 SR PRl 28, /K43
TR O A H AS A2 HY B4 ) R i 2 Al
R 2k
1.1.1.6  mFEMYPLE I EZm AT

FEL ) B9 G T W bR Lt 2 XA ) 6 &
YER =, H R e R &R B HARTE X
FIRTAT R A B AR il 8 A 7 T 5 e A



714

MBI B 18 B 2 (2009 43 H )

ZAEF, HYI AR FLE A T8 COy ASREE AN
YA, DA AE OGP T RE M A R A R
USRI A a B et . oF5eR> 7 sk
b R R 2 ) W =1 1] (A E R e 1
) COY/O, (HZYIARIE, TIREEXT CO»/0, {E AR
e ED ARIEHRAL ST COL IR L O, HifiR
FERRARAIEE R, M/ T CO, FIA RO, 425
TG E P

FAh, YA RE N SRS R B E MK
BT] AR AL 4% RO A LI K NADP+A ATP
(T EASR S, R — P TR A EE A L
U453 AR A B 1S 2 i AR s A DL B Rl
PV SRR R e = 2 e 4 i 0 T T 42
WA A Ve P B TE 3 AT DR SR e
HYHEEERAIER EEYR Tz —,
112 ZEMHMBEELSARMAY £ T 5K
b5 Y3

Bt AT R 6 A AR PRERAE T 1 AN BT
A, R R K 16 A B 5 2428200970 g 5
AaEI R AR R B sk . i H ATHEE /K
BRI C SRR TS TI R A HRGE . B 1T
FRERSEB—ARE AP AT, Bz K
BT B A BE ARG A 1 i aed R AE BT PR 5
(R FIHIN o Y6A BRI AR S E Bk L FEAS B
SRR ST H AR AR RS AT 23 B34, X
FIAS L IE A5 T R A A 05T B 7 1] o
1.1.2.1  SFEMPIBEE AW

ZFFETFBERIBR T, X T TS K
FeA TR FEATAR D o 76 KT e D o e ) )
#OLA TR . BEROLS H AR LA R Iy
HgHiZk, 6 A MEREICA HAML LA, 7H
FNSH ML/ (] FEARAL . 32 IR T AR5 B el 2
RS2SR, BEVE G AR A7 B B A9
TORELG:, 4 H BERGI A0 T M i SOt
SRR, B IR RPN BT
B Rt Kot A R b A KRR ok, (R
ST SRARPHFEST . BRI A AT B E
ANy ) =SS A R G 5 et (N E S P

P BETE LA 5T R BB FRIE A 2 KW
AEARPE RN 22 54, 30 Ak 1k 7 8 R B X T R X
FEAFSE I8 R LARGE o R b A e ARA T
A ) B ANF T A RS TR, B
FEA R B RO E AR, (R E AR
PRESTEATS SR T AR /D DRIE AN I 2 3 3 7 Thi
AIRIFSE TAE
1.1.2.2  mZERYIE = 1 SR R 5T

HE A 77 7 B R AR RE e AE — BT IR) Y A ot

B ERRAE TR ES , SRR FIN ;ARG
D] 8 48 7~ — B Bt ) AR 0 5 i A i T 1 RAR AL
B, 2R AFORIYP B H AT X FE R
FYI A ST BEIE TARE A e . A2 7S]
FHSSM B 45 & S T IR A ORI o R B,
o B e E ) A W R 2~6 kgem Y, b E AR Ny
0.25~0.55 kgm™, ML }8-20, Hi AW L
SAYIRIN0% UL | o 5 FEE ] FYNPP ( 0.4~0.9
kgm™a') B3 T R FEREFEANPP (0.12~0.23
kgmZal ), b A 2 B R R
(Kobresia pygmaea) . % & % . 5 & B (Kobresia
tibetica) IRVEALFAR) S 3Fh AR AOAIFIE R B - BT
NPPA» T°0.37~0.52 kgm™>a™ Z i), 1 FEYEAT
2.58~11.18 kgm™>2[a]™, 3 H 5w fa) o F 2
YV R IE TR A0, R)20~10 em+ )2
RAIATEHT YR 80% 224715,

XHEYIA = TGS T B ANST 22 41, 452
FHEAFIF TEM BRIZE S MODIS Bl AT 1
g8 (3R 1), NG H 75 7805 S = ZE S LY & NPP oy
0.103 Pg C-a™', 2575 )58, NPP ( HiJ5 | Fida)
TN . BRI A5 5 B9 A NPP 2 0.302 Pg
Ca') By 34.119%, Hp 13.6% %K [ FERE,
86.4% K B = FERLf] 1 Uhd BH T 7 i i 1 FE R b Y
T (1R RE T, TR s SR A B i ) A
PR AR (36 1); ) FE R FE BRI
FEAEIRRE T BRI 2 o T TR RUATALL 1) 75 6 =
5 SE L ) SRR I LB BE 1 (S35 NPP) 5k
278.59 g C'm™>a’,

®1 BERERSEEMENRESS
Table 1 Net Primary Production of alpine

grasslands on the Tibetan Plateau

T BT SE44 NPP g C'm™2a’! M NPPPgCa’
[HET 63.95 0.014
TR FEH ) 214.64 0.089
[HESS 278.59 0.103

T AKURSK A (2004) BOURBIRIZES B EBET
FERE SR o FE B MR 5 I o i T ML

AN, ASCET A (2001 )BTRS B4
] b i 2% B RN B 6 B DA AL, R T T St
(£ 2) R, HEIAPRAEE N 1.06 Pg, 4
4 [ R E R (3.05 Pg) BTy 30.829%, I
W 61.32% K H R E S ], 38.68% K A R EE
X 1t BH T T v D v S M ) A R O T A T A
&, EA R BRRO R . G BN m g
R (1 kg Cm™) 15 T 18 FE B JSUAE e ik 2%
B (0.9 kg:Cm?), TEWN R A AR AS 9 F1)8 2% 1



SR AE 0 It i FE R D55 L SR 5t

715

*2 BHERREEMBEENREE
Table 2 The soil carbon densities and storages of

alpine grasslands on the Tibetan Plateau
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The advances in study on plant photosynthesis and soil respiration of alpine
grasslands on the Tibetan Plateau

Tian Yugiang®, Gao Qiong, Zhang Zhicai, Zhang Yong, Zhu Kai

State Key Laboratory of Earth Surface Processes and Resource Ecology, Beijing Normal University, Beijing 100875, China

Abstract: The Tibetan Plateau has been a hotspot of the world in study the global climate change, and carbon processes in the alpine
grasslands are always the key issue of the projects related to global climate change. In this paper, we briefly summarized the pro-
gresses and shortcomings in study the important carbon processes in the alpine grasslands, the plant photosynthesis and soil respira-
tion, on the Tibetan Plateau in recent years; and then we discuss the new direction in study of future. Firstly, we explore the pro-
gresses in study the plant photosynthesis, included the photosynthetic and physiological characteristics of plant leaves in the alpine
grasslands, the acclimation of plant leaf photosynthesis to the environmental factors of strong solar radiation, lower CO, partial
pressure, and lower temperature, the photosynthetic and physiological characteristics of plant community, as well as the plant pro-
ductivity and carbon pool of plants in the alpine grasslands; then we discuss the progresses in study the soil respiration, included the
diurnal and seasonal variations of soil respiration, the analysis of relevant controlling factors to soil respiration, and the storage and
turnover of soil organic carbon(SOC). Up to date, most studies on photosynthetic and physiological characteristics in the alpine
grasslands were based on plant leaf, and scarcely based on plant community or ecosystem; furthermore, most studies on soil respira-
tion were merely concentrated on the total soil respiration without considering the soil heterogeneity, and it remains the most difficult
part to partition the total soil respiration into different components of root respiration, rhizomicrobial respiration, microbial respira-
tion of dead plant residues, additional SOM derived CO, and the SOM-derived CO,. It is only the independent study of plant physi-
ology, ecology or pedology for majority of the present studies on plant photosynthesis and soil respiration in the alpine grasslands, so
it will be a new direction to carry out the integrative study of plant photosynthesis and soil respiration. Based on much integrative
studies on carbon processes accomplished on the Tibetan Plateau, it would have to improve our understandings of the regional carbon
cycle mechanisms in this special regional area.

Key words: Tibetan Plateau; alpine grasslands; plant photosynthesis; soil respiration
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