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A typical sloping field in the black soil region of northeastern China was selected to analyze
characteristics of soil aggregate composition and soil organic carbon of different size fractions under three
different soil surface conditions, namely, sloping farmland, sloping forestland of larch ( Larix gmelinii)
converted from cultivated land, and sloping forestland of Mongolian pine ( Pinus sylvestris var.
mongolica). The sampling sites were situated at upper slope, upper to middle slope, middle slope,
middle to lower slope, and lower slope positions. After air drying, the soil samples were sieved to
2-5mm, 1-2 mm, 0.5-1 mm, 0.25-0.5 mm and <0.25 mm size classes and then their proportions
were calculated. Soil organic carbon content was measured by vario TOC instrument manufactured by
Elementar Company, and then the soil organic carbon storage of each aggregate size class and total
aggregates was calculated. Results showed that: the transportation and deposition processes of soil
aggregates in farmland were different from those in forestland mainly because of tillage effects. Compared
with forestland, the proportion of soil aggregates >2 mm in farmland was significantly higher, especially
in the lower slope position with a proportion of 70. 30% . For all three types of sloping lands, soil organic

carbon content of aggregates increased with their diameter decreasing. The most pronounced difference of

soil organic carbon content was found in Mongolian pine forestland (25.57-142.60 g/kg), which
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remained highest in all positions compared with sloping farmland (22. 58-30. 06 g/kg) and sloping larch

forestland (21.58-66. 53 g/kg). Soil organic carbon storage showed a trend of increasing from upper to

lower slope position in forestland; in the same slope position, it was the highest in the Mongolian pine

forestland, followed by larch forestland, and sloping farmland in the last place. The results confirm the

existence of tillage erosion in sloping land of this area as well as its effects on the redistribution of soil

organic carbon. It also suggests that converting cultivated land to forest plays an important role as a type

of measure to reverse ecological destruction and maintain higher productivity of black soil in the long run.

Key words black soil; converting cultivated land into forestland; tillage erosion; slope position; soil

organic matter
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Tab.1 Basic characteristics of forestland in experimental field

Bt — Mt/ a g Ry BRHATEE BB/ (Bk-hm™?)
Sample plot Origin Age of Diameter at Tree Canopy Density/
type stand/year  breast height (DBH)/cm height/m density (trees-ha™")
&AL Larch forest A TAK Plantation 14 8. 82 8.2 0.5 3950
FEFH5 Mongolian pine forest AT Ak Plantation 43 19.79 13.0 0.5 775
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below.
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Fig. 1 Soil aggregate composition under sloping farmland
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Fig.2  Soil aggregate composition under sloping larch forestland
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Fig.3  Soil aggregate composition under sloping Mongolian pine forestland
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Fig.4 SOC content of aggregates under sloping farmland
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Fig.5 SOC content of aggregates under sloping larch forestland
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Fig.6  SOC content of aggregates under sloping

Mongolian pine forestland
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Tab.2  Soil organic carbon storage of aggregates in varied slope position under different land use types g-kg

-1

i Slope position

FEHh2e R b

Sample plot type

Upper slope

position

b b
Upper to middle

slope position

Yerp
Middle slope

position

YT W

Middle to lower

slope position

Lower slope

position

#HFHb Sloping farmland
JE I FARRHE Sloping larch forestland

P FHAHL Sloping Mongolian pine forestland

24.67 +0. 46Bb
24.13 +0. 09Bd
31.49 +0. 20Ab

24.35 +0. 54Bb
24.70 +£0.23Bd

36.59 £5. 74Ab

23.85 +0.44Bb

26.72 +.065Bc

60.97 £11.71Aa

25.82 +1.76Bb
27.73 0. 19Bb

37.70 0. 33Ab

29.50 £2.30Ba
33.83 £0. 44Ba

71.99 4. 12Aa

T - R AR ] - R P20 2 7] 22 53 21k K S S BERR TR (P < 0. 05) 5 ] A i 2K UK [R] 3 47 =22 ) 25 57 0 35 VE VNG P B AR (P <

0.05), Notes: A, B, C represent significant differences among different land use types of the same slope position (P <0.05); a,b, ¢ represent

significant differences among different slope positions of the same land use type( P <0.05).
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