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Analysis of characteristics of soil aggregates at different slope posi—

tions of typical black soil sloping farmland in Northeast China/FenG
Xiaotong, ZHAI Cheyu, LIU Changjie, ZHANG Juan, MENG Qingfeng(School of Resources and

Environment, Northeast Agricultural University, Harbin 150030, China)

Abstract: "Manchuan Mangang" is a typical landform in the black soil area of Northeast China,
and its typical black soil structure is seriously affected by runoff, freeze-thaw and other effects. In order
to explore the distribution characteristics of soil aggregates in black soil sloping farmland in Northeast
China, soil samples were collected from bottom slope position, middle slope position and top slope
position. Water stable aggregates particle size distribution, stability index and soil properties under
different slope positions were investigated. The relationship among water stable macroaggregate, soil

pH, organic matter and calcium-magnesium ratio, and the relationship between stability index and
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aggregate particle size were analyzed. The results showed that the water stable aggregates particle
size under different slope positions all dominated by <0.25 mm aggregateand the aggregate content of
>2 mm accounts for the least. Aggregates with the size of <0.25 mm are significantly higher in the
bottom slope than in the middle and top slope (P<0.05), and aggregates with the size of 0.25-0.5 mm,
0.5-1 mm, 1-2 mm and >2 mm were significantly higher in the top slope than in the bottom slope
(P<0.05). The average weight diameter and geometric average diameter were top slope >middle slope >
bottom slope, among which the bottom-position of the slope was significantly different from the top
position and the middle position of the slope (P<0.05), and the water stability of aggregates was top
slope>middle slope>bottom slope. Average weight diameter and geometric average diameter were
positively correlated with >0.25 mm aggregates and negatively correlated with <0.25 mm aggregates,
among which >2 mm aggregates were the most affected (P<0.01). Soil organic matter, pH and calcium-
magnesium ratio were positively corrected with >0.25 mm aggregates (P<0.05). Therefore, the high
organic matter content was conducive to the formation of >0.25 mm aggregates on typical black soil
sloping farmland, improving the water stability of aggregates.

Key words: water stable macroaggregate; sloping farmland; mean weight diameter; geometric mean
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Table 1 Distribution of water stable aggregates at different slope positions

Wi AN [RI3 57 K R R P A B 4443 A Distribution of water stable aggregates at different slope positions
Slope position >2 mm 1~2 mm 0.5~1 mm 0.25~0.5 mm <0.25 mm
W
Bott | » 0.07+0.05b 1.03+0.65h 4.66+1.53b 5.51+4.20b 88.72+5.98a
ottom slope position
erp
Middle sl i 0.78+0.27ah 5.16+2.32ab 12.33+£2.24a 11.58+2.75ab 70.15+5.77b
iddle slope position
¥+
1.89+0.93a 6.20+3.11a 16.42+5.19a 13.06+1.61a 62.41+9.17h

Top slope position

TE: ARYNG FREFORE R RIS AL 28 57 .35 (P<0.05)

Note: Different lowercase letters mean significant difference at P<0.05 level between different slope positions of the same grain size.
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Different lowercase letters indicate that the mean weight diameter of water stable aggregates varies significantly among different slope positions

(P<0.05). The same as below.

E1 AREAKEEARGTFHEEER

Fig. 1 Average weight diameter of water stable aggregates at different slope positions
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Fig. 2 Geometric mean diameter of water stable aggregates at different slope positions
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(SR pH 225/ e pH RBUN >SS >I S8 6.27, YR T4 6.10, 3 b7 pH f A

b, AAETE RN 6.03~6.27. Horb pH AEY 7 e

6.03,

R2 AEIEATEFVR. pH. §5LL
Table 2 Soil organic matter, pH, Ca/Mg at different slope positions

etz AL FHEEHE

Slope position Soil organic matter pH Ca/Mg
% Bottom slope position 34.28+1.96a 6.10+0.16ab 5.03+0.17a
Y Middle slope position 42.94+8.89a 6.27+0.03a 5.31+0.14a
3 I Top slope position 32.32+6.36a 6.03+0.01b 5.01+0.17a

TE: AF/NSFREFOR IHEAPUE . pH . FSEELLIEA R AL 22 57 3 (P<0.05)

Note: Different lowercase letters indicate that the soil organic matter, pH, Ca/Mg varies significantly among different slope positions (P<0.05).
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Table 3 Relationship between soil properties and >0.25 mm water stable aggregates

i H Item

515 )5 2 Regression equation

IKEETE R AR IR S5HHUFESE R Relationship between WSAs.o25 and SOM
IKEEME R AT Z IR pH 5& & Relationship between WSAs.o25 and pH

IKEEME R AR AR 5 858% L 5E 2 Relationship between WSAs.o25 and Ca/Mg

YWsAs0. 25=0.684x50
Yw 5r\>>t).25=4‘277x,.H

YWsAs>0.25= 5.119%cum,

BE D YWsAs025 y‘j>025 mm 7J(7E§'»l~$§éﬁg 5 Xsom y‘ji%ﬁ*ﬂﬁﬁ 5 XpH ﬂ‘ji% pH H x(tu/\!gﬂﬂ%@ﬁ% Hf. (P<005 ) o

Note: ywsaso2s means >0.25 mm water stable aggregates; xsow means soil organic matter; x,; means soil pH; xc.v, means Ca/Mg (P<0.05).

x4 T EARFREMESHEXR

Table 4 Relationship between soil aggregates stability and particle size of soil aggregates

LiH Ttem

[ J5975 #2 Regression equation

R AR S FIRIACKIAE S R Relationship between MWD and aggregate size

JU -2 B AR S A R IRRIAE X R Relationship between GMD and aggregate size

¥1=0.317+0.040x,+0.010x,+0.004x3+0.003x.~-0.0022x5

¥>=0.202+0.100x,+0.004x,+0.002x:+0.00 1x:~0.00 15

Wy P EBEER; U ER; 852 mm BRI 00 1~2 mm BRI 8 0.5~1 mm BRI 2,47 0.25~0.5 mm 12K

s x5 49<0.25 mm FHERA,

Note: y1 means mean weight diameter; y, means geometric mean diameter; x; means >2 mm aggregate; x, means 1-2 mm aggregate; x; means 0.5

1 mm aggregate; x; means 0.25-0.5 mm aggregate; xs means <0.25 mm aggregate.
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