+ 1 (Soils), 2017, 49(2): 379-385

DOLI: 10.13758/j.cnki.tr.2017.02.025

BE R + 22 (F K HHE IR TR S R TR

( 150030)

ce3ger
33.43% 46.67%
> >
S157 S158.3 A
[14-16]
[1-5]
[6-8]
= ‘3S 7
4
[9-11]
[12-13]
€
)
1.1
(
126°55'41" ~128°19'17" E 45°30'37" ~ 46°01"20" N)
(12531035) (ht2012-10)
* (Ixgneau@163.com)
(1991—) 3S E-mail: yzspacel001@163.com

http://soils.issas.ac.cn



380 49

34~952m

[1e]

447C 600 ~ 800 mm
6—9 90%

BEYTB(A)DEM =y
Value
P High: 270
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Fig. 1 Location of the study area and sampling sites

x1 MREX#HHEEHESK 90°
Table 1 Cultivated land terrains and tillage methods in study area 0° ~ 10°
© (m) ; 80° ~
5.53 402.41 90° e
625 452,80 2015 4 11
1.2 95% 92%
2013 SPOT  ( 2.5 m)
30mx30m  DEM( ) 40
Google Earth () 2015 4
GPS
(HL) (SL)
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20 ~ 30 cm 12
( 2) M2 X
(DZ) 12 ( 2
4 (GD)
4 40 2)
0~20cm
BiZEfnhX
0 140 280m
2 HRREXHERTEME
Fig.2 Sketch map of sampling sites in plot scale
x2 RESEBHERE
Table 2 Description of sampling sites
(m) (m) (@) (m)
SL 12 295.74 £ 138.04 31.68 +16.41 6.91+3.43 168.33 +25.94
HL 12 193.98 + 77.62 24.02 +£9.58 6.76 £2.72 164.00 +24.81
DZ 12 - - 441 +2.04 163.50 +27.04
GD 4 - - 528 +1.12 160.25 +28.16
0.25mm 1 mm ArcGIS10.0 SPSS19.0
(TN) (TP) ArcGIS10.0  Origin9.0
- (AK)
(SOM) 2
21
1.3
(ANOVA)
[17-19]
LSD
LSD ) ( 3)
x3 HERMEIMEXIEFSSENESR
Table 3 Mean soil nutrient contents of the sampling sites in gully erosion area and non-gully erosion area
(g/ke) (g/ke) (g/ke) (g/ke)
31.53+12.17 1.65+0.68 4.73 £2.07 221.24 £ 107.50
21.02+9.56 0.88 +0.81 4.85+2.83 202.30 +37.75
3 33.43% LSD 1
(P=0.009<0.01)
31.53 g/kg 21.02 g/kg (P=0.048<0.05)

http://soils.issas.ac.cn



382 49

1.65 g/kg 0.88 g/kg
46.67% LSD
1
(P=0.008<0.01)
(P=0.047<0.05)
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Fig. 3 Correlation between SOM and TN in non-gully erosion area (A) and gully erosion area (B)

3 F4 HERESLTERHEE
0631 4 Table 4 Soil nutrient contents of sampling sites at bottom of ditch
(P=0.002<0.01 ke (ke (ke (ko)
(21221 1 7.03 0.19 155.35 2.41
0.306 4 2 21.48 0.84 314.99 3.59
3 22.43 2.08 292.23 11.00
4 37.35 3.10 293.51 8.19
22.07 g/kg  1.55 g/kg
30.83% 6.06%
1 2
3 4
[23]
4
12 (24
3 4 2.2 ( )
4
4
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Fig. 4 Average value boxes of contents of SOM and TN under different gully erosion
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Fig. 5 Column charts and trend lines of mean SOM and TN under different gully erosion in different regions
5
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36.16 18.40 25.67 0.45 g/kg
18.14 g/kg 2.18 1.76 131 gkg 2030 0.37 g/kg
20.91%
28.23 25.67 20.30 g/kg 17.78%
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Effects of Gully Erosion on Soil Nutrients in Ridge
Area of Typical Black Soil

YANG Zi, LIU Xiaoguang , NING Jing, DONG Fangchen, YU Jie, ZHANG Peng, WANG Sai
(College of Resources and Environment, Northeast Agricultural University, Harbin 150030, China)

Abstract: In recent years, the gully erosion cutting up the cultivated land in the black soil region has become more and

more serious, which has caused severe the loss of nutrients, the decline in the quality of arable land and other problems. Two

towns in Binxian County of the Heilongjiang Province were selected as the study areas, “3S” techniques and statistical models

were used to explore the effects of gully erosion on soil organic matter (SOM), total nitrogen (TN), total phosphorus (TP) and

available potassium (AK), to explore the effects of gully erosion under different directions of tillage ridge on the four nutrients, in

which horizontal ridge or dip ridge was referred to crop ridge vertical or horizontal with plots slope aspect. The results indicated

that: gully erosion had a great influence on soil nutrient contents, compared with non-gully erosion area, SOM and TN in gully

erosion area decreased by 33.43% and 46.67%, respectively, but the changes of AK and TP were not obvious. Straw mulching

could effectively reduce the loss of soil nutrients in gully erosion area. Gully erosion also weakened the correlation between SOM

and TN. SOM and TN were non-gully erosion region> dip ridge >horizontal ridge, dip ridge tillage is better than horizontal ridge

one in maintaining fertility in gully area.

Key words: Gully erosion; Direction of tillage ridge; Soil nutrient; Black soil region
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