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Abstract; Grassland ecosystem plays an important role in global climate change. Clipping is an effective management
practices to realize the rational utilization of grassland resources. However, the responses of grassland ecosystem CO, flux to
clipping remain unknown. Here, we conducted a 3-year field experiment in a semi-arid typical grassland on the Loess
Plateau to examine the effect of clipping on CO, flux. Ecosystem carbon dioxide flux components were measured, as well as
soil temperature and moisture at the depth of 0—10 cm. The results showed that the seasonal dynamics of CO, flux presented
a single peak pattern with the highest values in summer and the lowest values in spring and autumn. There was a slight
difference in the timing of CO, flux peak. During across experimental period, clipping significantly increased soil respiration
(Rs) by 17%, but had no significant effects on the gross primary productivity (GEP) , ecosystem respiration ( Re), and
net ecosystem carbon absorption ( NEE). The GEP, Re, and NEE in normal rainfall year (2014) were higher than those in
dry year (2015). The response of the GEP and the NEE to clipping depended on rainfall type. There was a significant
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increase of the GEP and the NEE in dry year after clipping, while an opposite trend was found in normal rainfall year. These
results suggested that CO,flux were mainly determined by the inter-annual rainfall in the semi-arid grassland ecosystems,

and clipping could increase the soil CO, emission.
Key Words: clipping; grassland; soil respiration; carbon flux; Loess Plateau
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Fig.1 Variations in monthly precipitation ( columns) and mean

air temperature (solid line) during experimental period
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Table 1 A two-ANOVA results of clipping and year effects on soil temperature, soil moisture, and ecosystem CO, flux components

Hﬂﬂj M+ i TR 3K TNk BAIR EBRG RV SE
Time Factors T M Rs A7) GEP I Re NEE
2013—2015 CL 1 0.2329 0.0954 0.0022 0.0613 0.0337 0.2661
Y 1 0.2317 <0.0001 0.4198 <0.0001 0.0005 <0.0001
2014—2015 CL 1 0.3281 0.9772 0.0015 0.7563 0.0886 0.0692
Yx CL 1 0.1245 0.2859 0.0878 0.0052 0.3878 0.0006
CL: XE Clipping; T: T 3EIRE Soil temperature ; M ; +3E{AFI 57K Contents of volumetric moisture ; Rs; +HEFFI Soil respiration; GEP ; 41 %%
A2 7771 Gross primary productivity ; NEE : i+ 25 R 48 CO, 3 e ( F1 /R &5 CO,) Net primary productivity ; Re ; 2 25 B EIL Ecosystem respiration ;
Y:4E Year

2.2 BB RGWGE A A AR

T A A R G B R P W E R AR E (B 3) . A RS Rs GEP \Re I NEE 7R84
F g 5 0 0 i R AR A DU et e, AR R 1 AR, (EL 0B {300 %) B[] PRt A8 0 28 4 ) AN [ i
S(E3), HHEMASRRGEWWAE 3 AN EFEESLL 7 A A fs, HAEAE 20132014 F1 2015 45453504
(4.0£0.1) F1(6.7+1.0) . (4.820.9) pmol m™> s™' F1(9.9+0.8) . (3.6+0.3) F1(8.7+0.5) pumol m?s™', GEP Fl
NEE 75 A K Ze U 1 3004 B 1] J0) 5000 28 4 BE A 56, GEP MYW(BTE 3 MERE 4> B BIAE 8 H A ((14.2+3.8)
pmol m™ s7') 7 H FA]((18.6+£3.8) pmol m™ s ) 16 HHA]((13.6+£3.5) wmol m™ s™") , 1 NEE f& & {E |
S ERAE 9 HHA) ((-7.923.8) pmol m™s™') 6 H BAJ((-11.5£1.6) pmol m™s™" ) Fl 6 H FAI((-7.5+
4.1) pmol m™>s™")
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Table 2 Average value of soil moisture and temperature, ecosystem CO, flux under different treatments
Wi H Items QLB Treatments YI{E Mean 2013 2014 2015
TR CK 15.548+0.41a 18.71920.66a 14.508+0.71Aa 14.31220.52Aa
T/°C CL 16.199+0.41a 19.297+0.69a 14.85£0.66Aa 15.359£0.59Aa
IR G & CK 14.934+0.47a 14.997+0.36h 17.495+0.78Aa 12.071£0.77Ba
M/ % CL 16.137£0.53a 19.41120.71a 17.884+0.78 Aa 11.760+0.73Ba
g CK 2.395+0.10b 2.970+0.16b 1.993+0.19Ab 2.405+0.12Ab
Rs/ (wmol m™2 s~ CL 2.817+0.09a 3.109+0.13a 2.784+0.19Aa 2.636+0.12Aa
S AT CK 12.122+0.43a 13.409+0.43a 14.131+0.76Aa 8.946+0.56Bb
GEP/(wmol m™2s7") CL 11.086+0.35a 8.938+0.54b 12.659+0.6Aa 10.967£0.48Aa
A B RGN CK 5.957+0.21a 5.487+0.32a 6.827+0.4Aa 5.351+0.29Ba
Re/(pmol m™2 s7") CL 5.360+0.18a 4.826+0.26a 5.978+0.34Aa 5.082+0.28Ba
HAE S R G AT CK -6.165+0.31a -7.922+0.31a -7.303£0.5Aa -3.595+0.39Bb
NEE/(umol m™2s™") CL -5.726+0.25a -4.111x0.45b -6.682£0.37Aa -5.885+0.4Ba
B NG FREFR R AL B2 [ BAT 2 22 57 AT AN R RS R RN AR bR E] BT W 3722 57 (P< 0.01)
AT, SRR Z W E AR e, e R — %]

20142015 F 1 FFE 531 4 (2.320.6) pumol m™ s™' Fll 20134 201445 20154
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Fig.3 Seasonal variation in ecosystem CO, flux through July
2013 to October 2015 of each treatments

Rs: H3E0F W Soil respiration; GEP; &4 9 7= J1 Gross primary
productivity ; NEE : 1 & R 48 CO, 2 (A HFE R E CO,) Net
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[ Ab A B A4 00 5 HHERE R ORI T LA (2 3) , R PUE B RINT Rs Fl Re 5 EE B9 & 56 R
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Table 3 The regression analysis between soil temperature and ecosystem CO, flux components

Rs = a x 7

a SE(a) b SE(b) Qo SE(Qy) RMSE R? P
CK+CL 0.6503 0.0948 0.0806 0.0057 2.2395 0.1287 0.3800 0.46 0.0010
CK 0.6091 0.1750 0.0864 0.1180 2.3734 2.8006 0.4900 0.31 0.0001
CL 1.1310 0.1020 0.0565 0.0056 1.7599 0.0985 0.3925 0.39 0.0001

Re = a X ebe

a SE(a) b SE(b) Qun SE(Q,) RMSE R? P
CK+CL 2.1067 0.7040 0.0633 0.0056 1.8838 0.1054 0.2930 0.44 0.0010
CK 1.8806 0.0928 0.0758 0.0026 2.1341 0.0554 0.2600 0.56 0.0001
CL 22114 0.1006 0.0557 0.0064 1.7459 0.1117 0.3059 0.39 0.0001

RMSE: ¥ J5 #R 1% 22 Root mean square error; Qi TR R Temperature sensitivity ( Q) ;SE ( Q) : #r U 3% Standard error for Q>
SE(Qy9) = @y x 10 X SE(b)

3 e

3.1 R RGO RS 1A AR A B S e R 2
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Y IREGR T IR EA VLY, [ GEP FI NEE WWEEEEAT 1 B0, 76 T RAR TN i, X 248 B3R WY R R Y 2=
WA RS GEP F NEE Z 5 VAR AL £ B R R , 3X5 Pierre Al Smith' ™ % B TAHLH 76 A ] A= 4 B BE
XK AT SRAN] A K 2R A A R K o0 A 2 R G0 3 BRI 52 A K AR B N 3 — WS S5 AR W) 5 1t
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FE 55 86 R AT AU R XI B AR B P s 45 40 2 M AR KIS BAR A 6 . ANRIDIREREY) FIT GEP Fl NEE TR 2
AR X EI ] E a2k - R R S A R ) K IR I A T SR A AR A b 2 R
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4 it
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