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Tabe 1 Propetties of topsoil (O~ 20 am) in each geomorphic position of the sudy area
%) oH
Geomorphic Slope(*)  Soil ervsion mate S0C Total nitrogen Soil moisture Silt Clay
positions (t hm™2a™ (gkg ") (gks™ 1) (gks™ 1) (g kg™ 1) (gkg ")
_— 13 2 40 15. 2%0.8 130£0.08 5.91%0 31 18519 Uty 273188
Stoulder slope 37 62 (2 11. 8£0.5 123£0.02 5 92%02% 190+7 46716 183159
Backe slope 238 26 2 14. 4£0.6 088+0.04 6 12%039 19112 3UE2 204131
Foor shpe 23 - 285 121109 1275011 5 87+0%7 2027 303£3 276 £30
Tae slope 13 - 106 1 13.8£1.0 1 06£0.25 5. 6610 16 22+12 39t15 205123
1) + , [ 11][ 12] Data in the table are means £ SD and cied from References| 11][ 12]; 2)
Positive value means erosion and negative value means deposition
1.2 POC (Cgkg™' ) (Mir
3 , (D= 5cm) erat bound organic carbon, MOC, < 53 Pm)  SOC
0~ 20 an , POC
L Yang  Wander' "
2 m 0~ 50 em Bg ,
5 cm , 50~ 100 cm 10 an ( 30 mm,
, 100 em 20 em 30 r min '), 10 min 2 min
7mm 1000 Pm 250 Pm R ,
(> 1000 Hm) (250~
( Particulate organic carbon, 1 000 Hm) (< 250 Pm) ,
POC) Cambardella  Elliott' ! (> 250 Hm)
2 mm 100 s
10 g , , ,
30mlSgL ' \ (Cegkg ' )
15 h, 53 Bm s
(Cgkg™' ),
(Coarse POM, 250~ 2 000 Hm)
( Fine POM, 53~ 250 Hm) \ SOC
60°C , , 13
100 , SAS ,
(ThermoFinnigan, Ttaly) (Cgks ' Fisher (1SD) ,

) , Origin
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SOC MOC
2 ( ) POC POC/ SOC
, MOC MOC/ SOC
2.1 SOC , MOC , POC
> < <
2 2 2 2
’ g)c (P < 0 05) ’ ’ ( 2)
SOC )
, (MOC) (Macro AOC)
, POC (Micro-AOC)
(p>0.05), 5 ,
MoC , POC . (2
2 (0~ 20 cm) D
Table 2 Effects of soil erosion and deposition on different SOC components in topsoil (0~ 20 cm)
Geomorphic SoC Macroaggregate M icroaggregate
positions (gkg Y POC(mg ke™!)  MOC(mg kg ') (g kg™ Y (gkg Y Macro AOC Micro AOC
(mg kg ) (mg kg™ )
) 152%0.8 a 4.4%0.6 ab 108%1.9 a 348£50 a 652150 ¢ 5.5£0.9a 89%0.5a
Summit
11 8%0.5 ¢ 4.8%0.3a 7.0%0.6 d 255%41 ¢ 745142 ab 3.720.6 ¢ 6 5%0.2 ¢
Shoulder- sbpe
14 420. 6 ab 4.610.3a 9.8%t0.6 b 30033 b 69133} 5.3%0.5a 8 4%02ab
Back slope
12 1%0.9 ¢ 3.7+03 ¢ 8410.4¢ 218+38d 782+38 a 37%05¢ 7.5%1.2b
Foot slope
13.8*1.0b 3.8%0.9 ke 10 1£1 3 ab 299t29 b 701£29 b 4.8+06b 8 1X07ab
Toe slope
1) + s (LSD ) The data in the table

are means Estandard deviation. Different letters folbwing the values, mean significant differences hetween them or the other way round (LSD comparison)
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Fig 1

Depth dstribution of coarse , fine POC and MOC at different geomorphic positions
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2.2 R POC
1 , POC (0~ 20 an) s POC
MOC , MOC POC
) , POC MOC
SOC s 80 cm
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, Bl MOC
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15
el , s0C ,
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Table 3 Cormelations between SOC and soil physical catbon fractions of different size
Organic carbon soc
fractions ’ Coarse POC Fine POC MOC Coarse maao AOC Fine macro AOC  Miao AOC
0. M 1 073 0 50" 0.75™ 0 48" 0.63"
Coarse POC
0. 8" 0. 73** 1 0 O 0.42 a 72 0.78"
Fine POC
0.%™" 0. 50° 0 M 1 0.50° 074" 0. 88"
MOC
0. 57* 0. 75** Q0 4L2* Q0 50°* 0. 55% a4 0.59*
Coarse macra AOC
0. 78" 0. 48" on 0 74" 0.59° 068" 0.88™
Fine macro AOC
0. 2" 0. 63** Q 78** Q 88** 0. 48 Q0 80** 0.92*
Micro AOC
w kk p< Q05 001 * and **  gands for significance in difference at p < 0. 05 and O Ol probability levels, respectively
Coarse macro-AQC concentration  Fine macro-AOC concentration Micro-AOC concentration
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Fig 2 Depth distribution of conceniration of aggregate bound carbon of different sizes at geomorphic positions
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Fig. 3 Depth distribution of content of aggrezate bound carbon of different sizes at geomophic positions
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EFFECTS OF SOIL EROSION AND DEPOSITION ON LOSS AND ACCUMULATION
OF SOIL ORGANIC CARBON IN PHYSICAL FRACTIONS

Fang Huajun"?  Yang Xueming”® Zhang Xiaoping? Liang Aizhen® Shen Yar’

(1 Institute ¢ Geographicdl Sciences and N atural Resources Researdh, Chinese Academy o Sciences, Bejing 100101, China)
(2 Northeast Institue o Geography and Agrialiurd Ecology, Chinese Academy ¢f Sdences, Changchun 130012, China)
(3 Greenhouse & Processing Ciops Research Centre, Agriauliure & AgrtFood Canada, Harrow, Ontario, NOR 160 Canada)

Abstract A typical undulating trad of farmland in the Black Soil region of Northeast China was taken for a case study to
analyze impad of soil erosion and deposition on loss, transportation and accumulation of SOC through measuring contents of water
stable aggregaes of different sizes, particulae organic carbon and aggregaie bound organic carbon in surface layers and typical
soil profiles in different topographic positions. Results show that water stable macro aggregate, minerat bound organic carbon
(MOC) and aggregate-bound organic carbon deareased in content with increasing rate of soil erosion at three sampling sites on the
upper slope, and the contents of particulate organic carbon ( POC) and POC/ SOC ratios were lower at the deposition sites, espe
cially in foot-slope, at the erosion sites, while the contents of MOC and MOC/ SOC ratios displayed a reverse trend. The depth
distribution of organic carbon of various particle size fractions at the foot-slope was characterized by obvious accumulation and
deep burying of eroded maerials; and accumulation was getting more and more obvious with decrease in paticle size of the or
ganic fraction. The above listed findings reflect that soil erosion tends to transport organic carbon associated with fine patticles and
mia o aggregate, and then accumulates in depressed deposition sites. The eroded materials, such as miao aggregates, particulate
organic matter ( POM) in the buried layer fom stable macro- aggregates through deep burying, which eventually promotes seques
tration of SOC in the deposition sites.

Key words Soil erosion; Water stable aggregae; Particulate organic carbon; Aggregae associated organic carbon; Black

soil



