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Abstract

Aims Ecosystem carbon uptake or release is influenced by land uses. However, few quantitative studies have
been made to give accurate explanations. Based on field measurements of gas exchange and water relations at the
leaf scale and the ecosystem scale in temperate grasslands locating in northern China, we aim to 1) clarify the
difference in carbon exchange between the leaf scale and the ecosystem scale in different land uses; 2) understand
how human activities influence the carbon pools at the ecosystem scale by analyzing changes in gross primary
productivity (GPP) and ecosystem respiration (Reco); and 3) explore whether water condition in semi-arid steppe
restricts CO, absorption at the ecosystem level.

Methods We selected three dominant spcies, Stipa grandis, Artemisia frigida and Leymus chinensis, based on
quadrat surveys. Some ecophysiological indexes were measured using a modified LI-6400 in the sample plots of
three land use patterns: enclosed plots, mowed plots and grazed plots. We calculated net ecosystem CO, exchange
(NEE), GPP, Re, and water use efficiency (WUE) with the measured results. All data were analyzed using
one-way ANOVA and t-test of SPSS.

Important findings By comparing the carbon exchange of dominant species at the ecosystem scale, we found
that carbon exchange varies with change of land use. NEE and GPP of the ecosystem in the grazed plots are
different from those in the enclosed plots and the mowed plots, and GPP is more dependent on Rec,. In grazed
plots, the diurnal change of NEE shows C uptake, but in the other two plot types it appears to release C. The
phenomenon that negative net photosynthetic rate (Py) returns to positive values from midday to dusk should be a
special reaction of plants living in grasslands to protect themselves under high light and temperature conditions.
There is no difference in WUE at the ecosystem scale, but the tendency of evapotranspiration (ET) is not the same;
nevertheless, the degree of fluctuation of WUE for the same species at the leaf scale is largest in the grazed plots
and smallest in the enclosed plots.
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Table 2 Difference of CO, and H,O of dominant species at minimum water use efficiency of ecosystem

FEHh SR )
Plot type Plant

Contribution of CO,in leaves

I Jr COL BTk {E R H O BT kA

Contribution of H,O in leaves

[#l4+ Enclosed plot K#EF3F Stipa grandis
¥ Artemisia frigida
2% Leymus chinensis
KEFS Stipa grandis
AE Artemisia frigida
£ Leymus chinensis
KEF Stipa grandis
¥ Artemisia frigida

) Mowed plot

B Grazed plot

% Leymus chinensis

0.27 231
1.14 0.73
0.40 2.15
0.94 1.09
1.57 0.17
0.28 2.19
1.18 0.58
1.20 0.28
1.22 0.21

UG 7 TRCBORE B I, T 25 503 - B EAL AR,

M R AR R AR, ATAS AR R AR R IR AR

(EKEESF, 2008; V6 [E#%%F, 2010), KCTE IR

DI R AL, 25 T BUBCHOR: b IR COL IR I

(Neff et al., 2005).
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SE IR, B IR IE S A TR E . X TPk
SIS, 7PN BT LD, X ] fe il
iy B e Ui AR IR — A RE A L. 10:00—
18:00} [a] B P 1 Py §71 A1 i 1 [) 45 4% 1 ik &0 1EAH
LS, FTREESRICIEIR TS, & T AEAE =il
EOERN R YT A &GS R FPIE M AL (Jiang
& Zhu, 2001). FEOEHGAIE REMRYIAEN —H
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IRAR AT e 53X PR R ) 5 1) SRR G (Allahverdiyeva
& Aro, 2012). {EINASFISETYBIFEHD |, R S5 A
SR P A S I H R R b > ) RRE Bb > FROHORE
O FRRAE, (HLSD A Mr #1326 5 o, Ak 1
(I NEE V- JA{HL [R1 K 2 [l Jf 1 b > 1) B b > JCHORE
My, AFBCBORE i AR P S FE AT 2 S (p < 0.05),
P A b R S St ) A 22 o LI SR BRI
2 55 FERE RN SR L () CO AT e fa s | 5
AR RGRR, PR AESRGES
AR R, SRR SR AM AEAR R G Ot
BRACR o VB VA V0 1 T A5 R ) e b ) i
i, B2, (Al T HRBCHRE T CO, R & #4E
K, A E X3 RE L AE S R G COLM R I3
i) AT FE AN B KL 28 FISE
32 BHMEDSRFHAKTL

Bl 35 A5 Rt R 551 0 K b 1) GPP FIWUE % A5 1 12
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235 R B COL A e il 45 J B4 50 4 ] (Knapp
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TSR IF{KWUE (Chen et al., 2005). -7 —
FEHL N KRB . AR R LOAL, W 2R 55 A
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