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Fz1 HREXITFEEKRBLMER
Table 1  Soil chemical and physical properties
(cm) (g/kg) (g/em’) (%) (g/kg) (gkg) (g/kg)
0~20 42.1 1.27 52.1 244 423 121
20 ~ 40 28.4 1.19 55.1 244 442 134
40 ~ 60 18.6 1.21 543 234 436 142
1.2 1.3
2012 1.3.1 NH,OAc
[11]
A B C D 1.3.2
70 ~ 100 m ArcGIS
(0~ 60 cm) 0~20 20~30 30~40 USLE 2
40~50 50~60cm 0~20cm [12] ArcGIS
GPS 20~30 30~40 40~
50 50 ~ 60 cm
A al
a2 a3 a4 a5 5
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Fig. 1 Distribution of sample transects in study area
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Fig. 2 Soil erosion distribution in study area
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2 FETIERYESEHEAESN
Table 2 Description of RAK in soil profiles
(m) (cm) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (2]
A 5 315 0~20 273.2 395.5 191.2 204.3 0.32
20 ~ 30 244.1 357.6 166.5 191.1 0.34
30 ~ 40 210.8 294.6 136.2 158.4 0.31
40 ~50 237.3 289.3 148.2 141.1 0.23
50 ~ 60 230.8 278.0 190.4 87.6 0.15
B 7 530 0~20 200.0 293.8 119.8 174.0 0.30
20 ~ 30 179.9 207.2 128.1 79.0 0.15
30 ~ 40 182.0 224.6 109.9 114.7 0.21
40 ~50 186.3 212.8 122.0 90.8 0.17
50 ~ 60 211.9 246.0 181.6 64.4 0.10
C 8 761 0~20 203.8 297.7 179.2 118.5 0.19
20 ~ 30 179.5 252.7 131.9 120.8 0.24
30 ~40 188.4 246.6 133.3 113.3 0.21
40 ~50 190.5 246.4 97.5 148.8 0.27
50 ~ 60 201.3 254.7 115.7 139.1 0.23
D 4 294 0~20 266.8 395.5 119.8 275.7 0.48
20 ~ 30 239.4 357.6 160.8 196.8 0.39
30 ~ 40 193.8 294.6 109.9 184.8 0.41
40 ~ 50 184.5 261.5 97.5 164.0 0.47
50 ~ 60 204.8 271.6 115.7 155.9 0.32
60 cm C c4 c6 0~20cm
0~20cm 50~60cm 30 ~40 cm 40 ~ 50 cm
2.2
a3- bl- c7- A B C D
0~20cm ( 4 A D
B C
( 3 A al 0~20cm
a3 0~20cm 40 ~ 40 ~ 50 cm
50 cm a2 a4 a5 0~20cm 50 ~ 60 cm A D
30 ~40 cm (as5) 0~40 cm
B C A B C 0~60cm
B b2 b4 b6
0~20cm 20~30cm 30~40 cm 30 ~ 40 cm
40 ~ 50 cm b3 bS
b7 0~20cm 30~40cm 40~50cm  50~60cm
50~60cm bl 0~30cm
b3 bS b7
C cl ¢c2 0~20cm
40 ~ 50 cm c3 ¢c5 8
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Fig.4 RAK horizontal dynamics along down slope direction
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Table 3 RAK correlation between horizons, and with soil erosion and DEM
(cm) 0~20cm 20~30cm 30 ~40 cm 40 ~ 50 cm 50 ~ 60 cm
A 5 20 ~30 0.917** 1
30 ~40 0.803%* 0.963%* 1
40 ~ 50 0.657* 0.584* 0.604* 1
50 ~ 60 0.525%* 0.235 0.079 0.685%* 1
DEM 0.884* 0.964%* 0.959% 0.762 0.355
0.493 0.445 0.236 -0.277 0.082
B 7 20 ~30 0.803* 1
30 ~40 0.815%* 0.464 1
40 ~ 50 0.736 0.584 0.851* 1
50 ~ 60 -0.079 -0.042 0.342 0.319 1
DEM 0.033 0.257 -0.134 -0.392 0.109
-0.1 -0.297 0.367 0.347 0.282
C 8 20~ 30 0.626 1
30 ~40 0.56 0.720%* 1
40 ~ 50 0.175 0.155 0.647 1
50 ~ 60 0.063 -0.009 0.435 0.867(**) 1
DEM 0.363 0.003 -0.318 -0.526 —0.485
-0.144 0.174 0.059 0.303 0.514
D 4 20 ~30 0.933 1
30 ~40 0.954* 0.958* 1
40 ~ 50 0.920 0917 0.825 1
50 ~ 60 0.571 0.637 0.42 0.847* 1
DEM 0.516 0.774 0.707 0.512 0.323
0.785 0.651 0.573 0.89 0.825
DEM (Digital elevation model) *x LSD P<0.01
* LSD P<0.05
100 20 ~ 40 cm
| g0 20 ~ 40 cm
05 40~50cm 50~ 60 cm
+40 [%_( B
B
H
R 20 (3)
0 ‘ ||,||’|,|| L TO
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6 HERBTL 0~60cm
Fig. 6 Slope style dynamics
4 (CV =23% ~ 28%) (Ccv=
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224 46

[2] , . 2000: 10-32
[J. , 2003, 17(4): 24-28 [11] . M].3
[3] s , . 2000: 106-107
[J]1. , [12] ; ) , , ,
2007, 23(3): 333-337 [J.
[4] Zhang SL, Zhang XY, Huffman T, Liu XB, Yang JY. 2013, 33(4): 224-227
Influence of topography and land management on soil [13] . [M]. : S
nutrients variability in Northeast China[J]. Nutrient 1992: 149-170
Cycling in Agroecosystems, 2011, 89(3): 427-438 [14] R s R s s
[5] Zhang XY, Sui YY, Zhang XD, Meng K, Herbert SJ. [1].
Spatial variability of nutrient properties in black Soil of , 2005, 21(4): 288-291
Northeast China[J]. Pedosphere, 2007, 17(1): 19-29 [15] s R .
[6] , , , , , Stephen JH. [J. , 2002, 21(1): 3642
RS [J7. [16] Pratt PF. Potassium removal from lowa soils by greenhouse
, 2007, 29(3): 266271 and laboratory procedures[J]. Soil Science, 1951, 72(2):
[7] Sui YY, Liu XB, Jin J, Zhang SL, Zhang XY, Herbert SJ. 107-118
Differentiating the early impacts of topsoil removal and [17] s s s s R s s
soil amendments on crop performance/productivity of corn ,
and soybean in eroded farmland of Chinese Mollisols[J]. [7]. : s
Field Crops Research 2009, 111(3): 276-283 2005, 41(6): 648657
[8] Zhang SL, Zhang XY, Liu XB, Liu W, Liu ZH. Spatial [18] S s s .
distribution of soil nutrient at depth in black soil of [J1]. , 2007, 27(2):
Northeast China: A case study of soil available potassium[J]. 459464
Nutrient Cycling in Agroecosystems, 2013, 95(2): 319-331 [19] s s R R s R
[9] , , , , . . USLE 9. ,
[J. 2003 (10): 11-13
, 2003, 9(1): 3-8 [20] , , , , s ,
[10] Brady N, Weil RR, Nature and properties of soils|[M]. s . [J1.
London, Pearson Higher Education & Professional Group, , 2008 (12): 26-30

Spatial Distribution of Rapid Available Potassium (RAK) in Soils on
Typical Slopes of Black Soil of Northeastern China

ZHANG Shao-liang', ZHANG Xing-yi*", LIU Xiao-bing®, NING Yu-cui' , ZHANG Zhi-giang'
(1 College of Resources and Environment, Northeast Agricultural University, Harbin 150030, China;
2 Northeast Institute of Geography and Agroecology, Chinese Academy of Sciences, Harbin 150081, China)

Abstract: Rapid available potassium (RAK) in black soil (Mollisol) of 0-60 cm depth was measured to analyze its
dynamics systematically in horizontally and vertically. The results indicated: RAK ranged from 97.5 to 395.5 mg/kg, decreased
from horizon 0-20 cm to 20—40 cm, and then increased to 50—60 cm. Generally, variable coefficient (CV) and its range decreased
from surface to deep. RAK decreased from top slope to down slope, and the dynamics were similar when horizons were closer. CV in
horizon of 0-60 cm was higher in top slope (CV=23%-28%) and lower in shoulder slope (CV=12%-14%). RAK decreased at
beginning, then increased and was lowest at horizon 20—40 cm.

Key words: Black soil (Mollisol), Sample transect, Soil profile, Soil available potassium, Soil erosion
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