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THE VARIATIONS OF SOIL RESPIRATION AT THE ERODED AND DEPOSITED SITES OF
THE CULTIVATED SLOPES DURING EARLY SPRING TIME
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Abstract:

Studies on soil erosion-induced exchange of CO, between soil and atmosphere are mainly based on the

modeling method and incubation experiments, but few direct measurements of the exchange are

conducted in the field conditions. The objectives this present study were to investigate the spatial and
temporal variations of the in-situ soil CO, flux from the eroded and deposited sites in the sloping land in

the early spring time, and assess the role of soil erosion and deposition, soil temperature and moisture

controlling these variations. Two cultivated slopes of Slope 1 and Slope 2 were selected in Pucheng

County of Shaanxi Province, Loess Plateau of China. Fallout*3cs and21OPbex techniques were used to

identify the sites where soil erosion or deposition occurred in each slope. Two treatments including with
root and without root were triplicated at eroded and deposited sites, respectively. In-situ measurements
of soil CO, flux by using Li-8100 Automated Soil CO, Flux System soil temperature and moisture were

monitor in each treatment plots, during March when the soil temperature and moisture vary significantly.

Compared with the eroded sites, the amount of soil CO, flux from all the plots in deposited sites

increased consistently, although they did not reach statistically significant level during the measurement
period. For slope 1, soil deposition resulted in an increase by 24.43% and 23.95% of soil CO, flux in the

plots with roots and the plots without roots, respectively, ranging from 8.02% to 44.41% and 6.37% to
43.26%, and for slope 2, soil CO, flux was elevated by 44.64% and 25.28%, respectively, ranging from

17.33% to 74.63% and 10.23% to 39.76%. Our results suggested that soil erosion and deposition
processes may control the spatial variations in soil CO, flux in cultivated slopes in Chinese Loess

Plateau.

Keywords: in-situ soil respiration soil erosion and deposition soil temperature and moisture
cultivated slopes the Loess Plateau

W FE H 3 2011-11-07 &[0 H 1 2012-02-13 F 2% il & A H 11
DOI:

A TH :

R AREIAEE4 (41171231,40671097, 31000944)

TR
AIAE R
F Supporting info
k PDF(2239KB)
F [HTML4: 3]
b 22 CHR[PDF]
(=T
M55 [ 15t
b AR SCHER A I
F AT
BN HE AR
b5 A
F Email Alert
b ST R 5
b D0 0 R
AR AH DG 3
b A SR
(w1 =t
b KIS A
F 3k
(3= 1)
B K R
bR
P TR
(P JESE
F Article by GENG Xiao-chen
F Article by LI Yong

F Article by YU Han-qing
F Article by LIU Guo-giang



WARYE# - 2 53(1958-), 53, Bevu il N, 1 b i 5T 0%, 1A 0, BN LR i R ST Tel:
82106016;E-mail: yongli32@hotmail.com

ff: # fii 11

{£# Email: yongli32@hotmail.com

22 30K -

[1] Jobbery E G, Jackson R B. The vertical distribution of soil organic carbon and its relation to climate
and vegetation [J]. Ecological Applications, 2000, 10: 423-436

[2] Houghton R A. Why are estimates of the terrestrial carbon balance so different? [J]. Global Change
Biology, 2003, 9: 500-509

[3] Ritchie J C, McCarty G W. (137) Cesium and soil carbon in a small agricultural watershed [J]. Soil &
Tillage Research, 2003, 69: 45-51

[4] Li Y, Zhang Q W, Reicosky D C, et al. Changes in soil organic carbon induced by tillage and water
erosion on a steep cultivated hillslope in the Chinese Loess Plateau from 1898-1954 and 1954-1998[J].
Journal of Geophysical Research, 2007, 112, G01021, doi: 10.1029/2005JG000107

[5] Stallard R F. Terrestrial sedimentation and the carbon cycle: Coupling weathering and erosion to
carbon burial [J]. Global Biogeochemical Cycles, 1998, 12: 231-257

[6] Gregorich E G, Greer K J, Anderson D W, et al. Carbon distribution and losses: erosion and
deposition effects [J]. Soil & Tillage Research, 1998, 47: 291-302

[7] Harden J W, Sharpe J M, Parton W J, et al. Dynamic replacement and loss of soil carbon on eroding
cropland[J]. Global Biogeochemical Cycles, 1999, 13: 885-901

[8] Lal R. Soil erosion and the global carbon budget [J]. Environment International, 2003, 29: 437-450
[9] Liu S G, Bliss N, Sundquist E, et al. Modeling carbon dynamics in vegetation and soil under the impact
of soil erosion and deposition[J]. Global Biogeochemical Cycles, 2003, 17(2): 1074

[10] Smith S V, Sleezer R O, Renwick W H, et al. Fates of eroded soil organic carbon: Mississippi basin
case study [J]. Ecological Applications, 2005, 15: 1929-1940

[11] Yoo K, Amundson R, Heimsath A M, et al. Erosion of upland hillslope soil organic carbon: coupling
field measurements with a sediment transport model [J]. Global Biogeochemical Cycles, 2005, 19,
GB3003, doi: 10.1029/2004GB002271

[12] Van Oost K, Quine T A, Govers G, et al. The impact of agricultural soil erosion on the global carbon
cycle [J]. Science, 2007, 318: 626-629

[13] Smith S V, Renwick W H, Buddemeier R W, et al. Budgets of soil erosion and deposition for
sediments and sedimentary organic carbon across the conterminous United States[J]. Global
Biogeochemical Cycles, 2001, 15: 697-707

[14] Rosenbloom N A, Harden J W, Neff J C, et al. Geomorphic control of landscape carbon accumulation
[J]. Journal of Geophysical Research, 2006, 111, G01004, doi: 10.1029/2005JG000077

[15] Jenerette G D, Lal R. Modeled carbon sequestration variation in a linked erosion-deposition system
[J]. Ecological Modelling, 2007, 200: 207-216

[16] lzaurralde R C, Williams J R, Post W M, et al. Long-term modeling of soil C erosion and
sequestration at the small watershed scale [J]. Climatic Change, 2007, 80: 73-90

[17] Gaiser T, Stahr K, Billen N, et al. Modeling carbon sequestration under zero tillage at the regional
scale. I. The effect of soil erosion [J]. Ecological Modelling, 2008, 218: 110-120

[18] Billings S A, Buddemeier R W, Richter D, et al. A simple method for estimating the influence of
eroding soil profiles on atmospheric CO, [J]. Global Biogeochemical Cycles, 2010, 24, GB2001, doi:
10.1029/2009GB003560

[19] Jacinthe P-A, Lal R, Kimble J M. Carbon dioxide evolution in runoff from simulated rainfall on long-
term no-till and plowed soils in southwestern Ohio [J]. Soil & Tillage Research, 2002, 66: 23-33

[20] Jacinthe P-A, Lal R, Owens L B, et al. Transport of labile carbon in runoff as affected by land use
and rainfall characteristics [J]. Soil & Tillage Research, 2004, 77: 111-123

[21] Polyakov V O, Lal R. Soil erosion and carbon dynamics under simulated rainfall [J]. Soil Science,
2004, 169: 590-599

[22] Polyakov V O, Lal R. Soil organic matter and CO, emission as affected by water erosion on field
runoff plots [J]. Geoderma, 2008, 143: 216-222

[23] Mora J L, Guerra J A, Armas C M, et al. Mineralization rate of eroded organic C in andosols of the
Canary Islands[J]. Science of the Total Environment, 2007, 378: 143-146

[24] Van Hemelryck H, Fiener P, Van Oost K, et al. The effect of soil redistribution on soil organic
carbon: an experimental study [J]. Biogeosciences, 2010, 7: 3971-3986

[25] Bajracharya R M, Lal R, Kimble J M. Erosion effects on carbon dioxide concentration and carbon flux
from an ohio alfisol[J]. Soil Science Society of America Journal, 2000, 64: 694-700

[26] 20k, 255, A4, FhITT, TR SZ. 3+ R R i 38R B 0T 9E 0], h AR %, 2008, 29(2):
123-126

[27] Van Hemelryck H, Govers G, Van Oost K. Evaluating the impact of soil redistribution on the in situ
mineralization of soil organic carbon[J]. Earth Surface Processes and Landforms, 2011, 36: 427-438



[28] Li Y, Zhang Q W, Reicosky D C. Usingl37Cs anleOPbeX for quantifying soil organic carbon

redistribution affected by intensive tillage on steep slopes [J]. Soil & Tillage Research, 2006, 86: 176-184
[29] Wallbrink P J, Murray A S. Use of fallout radionuclides as indicators of erosion processes [J].
Hydrological Processes, 1993, 7: 297-304

[30] Zapata F. The use of environmental radionuclide as tracers in soil erosion and sedimentation
investigation: Recent advances and future developments [J]. Soil & Tillage Research, 2003, 69: 3-13
[31] Walling D E, Collins A L, Sichingabula H M. Using unsupported lead-210 measurements to
investigate soil erosion and sediment delivery in a small Zambian catchment [J]. Geomorphology, 2003,
52: 193-213

[321 ) 7, £ I, & &b, KGR, L1-81007F o e akid I & R 40 LN T [9]. A5, 2005, 33: 363-
366

[33] Bk&duk, e ek, B4, MeaE, & AR, E NN HLI-81007F #4233 ol it I it 3 Ge il & -+ P IR AT 0t
1. WEEE AL K22 244K, 2010, 31: 309-316

[34] % 5, Wk B, 97, )7 BV ARAEY) X HPG ey WA 5 PR BT U P 322 1 O pp Mt 37 Cs IR M [3] %R 2
##,2010,24(6): 1249-1254

[35] Mielnick P C, Dugas W A. Soil CO, flux in a tallgrass prairie [J]. Soil Biology and Biochemistry,
2000, 32: 221-228

[36] Wu J B, Guan D X, Wang M, et al. Year-round soil and ecosystem respiration in a temperate broad-
leaved Korean Pine forest [J]. Forest Ecology and Management, 2006, 223: 35-44

[37] Zheng Z M, Yu G R, Fu Y L, et al. Temperature sensitivity of soil respiration is affected by prevailing
climatic conditions and soil organic carbon content: A trans-China based case study [J]. Soil Biology and
Biochemistry, 2009, 41: 1531-1540

[38] Davidson E A, Belk E, Boone R D. Soil water content and temperature as independent of
confounded factors controlling soil respiration in a temperate mixed hardwood forest [J]. Global Change
Biology, 1998, 4: 217-227

[39] Han G X, Zhou G S, Xu Z Z, et al. Biotic and abiotic factors controlling the spatial and temporal
variation of soil respiration in an agricultural ecosystem [J]. Soil Biology and Biochemistry, 2007, 39:
418-425

[40] Linn D M, Doran J W. Effect of water-filled pore space on carbon dioxide and nitrous oxide
production in tilled and non-tilled soils[J]. Soil Science Society of America Journal, 1984, 48 (6): 1267-
1272

[41] Doran J W, Mielke L N, Power J F. Microbial Activity as Regulated by Soil Water-Filled Pore Space
[C]. In: Transactions of the 14th International Congress of Soil Science, 1990, 3: 94-99

[42] Skopp J, Jawson M D, Doran J W. Steady-state aerobicmicrobial activity as a function of soil water
content [J]. Soil Science Society of America Journal, 1990, 54 (6): 1619-1625

[43] Xu M, Qi Y. Spatial and seasonal variation of Q10 determined by soil respiration measurementsat a
SierraNevada forest [J]. Global Biogeochemistry Cycles, 2001a, 15: 687-696

[44] Xu M, Qi Y. Soil-surface CO2 efflux and its spatial and temporal variations in a young ponderosa
pine plantation in northern California [J]. Global Change Biology, 2001b, 7: 667-677

[45] Curiel Yuste J, Janssens | A, Carrara A, Meiresonne L, Ceulemans R. Interactive effects of
temperature and precipitation on soil respiration in a temperate maritime pine forest[J]. Tree Physiology,
2003, 23 (18): 1263-1270

[46] Luo Y Q, Zhou X H. Soil Respiration and the Environment [M]. Amsterdam Elsevier, 2006: 92

[47] BB, E30HE, b UK. BvE s £ X 3R RN K SCRFERT S [I]. PEIK BHE 5K TR, 1997, 8: 18-24
[48] Davidson E A, Verchot L V, Cattanio J H, et al. Effects of soil water content on soil respiration in
forests and cattle pasture of eastern Amazonia[J]. Biochemistry, 2000, 48: 53-69

[49] Almagro M, Lopez J, Querejeta J I, et al. Temperature dependence of soil CO, efflux is strongly
modulated by seasonal patterns of moisture availability in a Mediterranean ecosysterm [J]. Soil Biology
and Biochemistry, 2009, 41: 594-605

[50] Li Y, Lindstrom M J. Evaluating soil quality-soil redistribution relationship on terraces and steep
hillslope[J]. Soil Science Society of America Journal, 2001, 65: 1500-1508

[51] Reicosky D C, Lindstrom M J, Schumacher T E, et al. Tillage-induced CO,, loss across an eroded
landscape [J]. Soil & Tillage Research, 2005, 81: 183-194

Z N BN

1. AL N R W SO R 38 ~ 7 Be fE L e I 5T o g S IR A TSR [9]. A4k, 2003,17(05):
392-395

2. ATRE, 2 B, R DO BB AR B R AL AR S IR R R RE D], A% AR 279, 2003,17(05): 396-399

3. KM X R W] AR R ERBOARAE AR BT 53 (0 BT RE 3], A% AR %74, 2003,17(03): 236-238

4. FEILEE, Y R R, A e, SRR AL REEZR IR 45 W 02T 5 T L 394 b 3t 70 A KA [0]. AR 4R,
1999,13(06): 347-352

5. W] S, R X R ~(137) Csill @ VAN FUAN R 3 3842 2 [0 1 /XA R AR [9]. A% AR 24, 1999,13(06):
368-372

6. ZF,Frielinghaus M. ,Bork H. R. FH~37)CsHEARWIFT 1 v] b i i 25245 57 (8
O] AR, 1999,13(03): 0-0



7. MR, IR X R IR R e B R BT o 3 L R R e () A A A (9] AR AR,
1997,11(03): 0-0

8. WL, MW, R, PhE A R WA I v RN 9 SN AR Bl T B2 3] A% AR 254, 2011,25(1): 115-
120

9. TH#7, 25, Nguyen M L, Funk R, XI55, 252 7% 5T FRNFIA A3 AN [ 1 DX gt 209 - S0 454 it 0 4 2 vk
P I]. B4R, 2012,(2): 340-347

10. LA, B0, g R . G B 4 R R AR il R 1Y /N T 9] AR ER, 2010,24(1): 98-103
11. FRREL,2 I 2 FET7BerR BRI ANVATE I 73 T 4 B0 S0 0 32 Bl [9]. #2244, 2010,24(5): 1032-
1037

12, XURESE A S0 R 3 R ~(A37) CsnER AR TS st e 5 3L [J]. R %4k, 2008,22(06): 913-
917+922

13. RIH; M8 LA SRWAL; E/ANE IR k- B AR AR KRG 9T /N2 3~ (137) Cs MR I [9]. #% Ak
24, 2008,22(05): 686-692

14, SRR A I ;28 ks X% % 5 T Y R AR A A K 30 P o ~ 7 Bee Ik B R K i DX 3R 0 M 9] A% AR 23R,
2008,22(02): 213-217

15. WifA e, T T30 M HREE/REFBARTIIT L3RR 3t R [0]. A% AR %4, 2008,22(01): 111-115

Copyright by %244



