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0.5~ 1.5
[3-8]
1.2
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Fig. 1 Distribution of fluvo-aquic soil samples and lime calcic black soil samples in Henan Province
5 1~15kg 2.1
>75 mm 2 ~75 mm 3 1979—2012 pH
8.3 8.2
=2 mm 41.5% pH 7.8 6.9
1.3 5.0
pH 14.2%
- - 9.40 g/kg
EDTA 13l 13.68 g/kg 12.60 g/kg
0.5 mol/L NaHCO; 13.11 g/kg
1 mol/L -
[16] 33
2
( [18]

[19]
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Table 1 Particle size composition and texture of fluvo-aquic soil in Henan Province
(g/kg)
(cm) (17
2 ~0.05 mm 0.05 ~ 0.002 mm <0.002 mm
41-161 0~36 183.14 548.06 215.02
41-162 0~15 239.68 545.32 142.78
41-163 0~30 499.91 330.96 116.26
41-164 0~18 240.38 559.92 127.15
41-166 0~17 229.08 542.59 161.70
41-177 0~20 426.70 371.09 155.54
41-178 0~17 266.77 501.54 172.59
41-179 0~18 551.61 271.66 138.77
41-180 0~16 148.42 607.35 180.62
41-181 0~18 293.41 506.10 137.76
41-182 0~20 176.66 557.18 210.72
41-185 0~38 172.85 496.06 312.49
wgr”
x2 EEUVERIRETRARS R
Table 2  Particle size composition and soil texture of lime calcic black soil in Henan Province
(g/ke)
(cm) (7
2 ~0.05 mm 0.05 ~ 0.002 mm <0.002 mm

41-084 0~20 70.41 582.72 329.69
41-086 0~19 103.26 569.95 303.89
41-087 0~18 134.77 593.67 222.19
41-088 0~25 123.67 484.21 402.80
41-089 0~20 150.17 588.20 202.12
41-092 0~18 178.86 555.36 215.02
41-093 0~16 436.15 331.87 183.49
41-099 0~18 137.82 593.67 200.69
41-103 0~18 63.59 594.58 319.66
41-104 0~17 101.99 562.65 270.93
41-105 0~17 144.02 569.04 247.99
41-107 0~21 67.39 652.05 219.32
41-108 0~19 57.27 634.84 252.29
41-168 0~21 228.36 550.80 147.94
41-170 0~38 102.72 514.31 381.30
41-171 0~20 273.96 489.68 183.49
41-174 0~20 156.99 611.00 153.67
41-175 0~18 101.39 630.16 203.56
41-183 0~10 343.69 438.60 164.42
41-184 0~10 230.52 508.83 212.16
41-187 0~10 129.70 574.51 249.42
41-190 0~20 109.21 595.49 245.12
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Table 3 Temporal variability of fluvo-aquic soil and lime calcic black soil basic properties in Henan Province

pH CEC pH CEC
(g/kg) (emolkg)  (g/kg) (mghkg) (mgke) (ghkg) (emolkg) (g/kg) (mg/kg) (mgke)
1979 x 83  9.40 9.12 0.65 5.8 139.3 78  12.60 31.26 0.83 4.8 139.1
2012 X 8.2 13.68 4.50 0.96 27.9 118.1 6.9 13.11 13.91 1.20 33.6 190.4
SD 034 546 1.81 0.31 222 4783 098  7.54 9.38 0.30 23.93 85.37
CV(%) 41.5 39.9 40.2 323 79.7 40.5 14.2 57.5 67.4 25.0 71.2 44.8
9.0 21.4 6.8 1.6 86.4 218 8.1 26.9 33.84 1.64 91.2 444
77 375 1.9 0.34 45 70 5.0 1.5 5.12 0.39 5.5 71
1979 ( )
2012 CEC 33 139.3 mg/kg
4.50 cmol/kg 13.91 cmol/kg 1979 118.1 mg/kg
50% 40.2% 139.1 mg/kg 190.4 mg/kg
67.4% CEC 40.5% 44.8%
CEC 3 CEC CEC
[20] [23] CEC
CEC
1979
5.8 mgkg 4.8 mgkg 2012 27.9 mg/kg 2.2
33.6 mg/kg 79.7% 2.2.1 4
71.2% pH 8.5 pH
8.2 pH 8.1
[21] pH
2012 21.4 g/kg 8.5 g/kg
0.96 g/kg 1.20 g/kg 1979 11 g/kg CEC
2.2 cmol/kg 3.8 cmol/kg
32.3% CEC 6.3 cmol/kg
25.0% pH 9 4.77 g/kg
33 CEC 1.9 cmol/kg
[22]
F4 THEFEBRBHLEREL
Table 4 Spatial variability of alluvial soil properties in different areas in Henan Province
pH CEC
(g/kg) (cmol/kg) (g/kg) (mg/kg) (mg/kg)
8.1 14.3 6.3 0.9 58.1 100
8.1 11.1 3.8 0.9 27.4 105
8.1 143 5.9 0.8 153 107
8.5 8.5 2.2 0.6 233 112
8.2 16.6 4.1 1.1 21.2 113
8.1 21.4 5.8 1.6 13.9 218
2 ) G ) a ) @ ) G ) a
100 mg/kg
1.6 glkg 218 mg/kg 0.6 g/kg

13.9 mg/kg 58.1 mg/kg



924

15.3 mg/kg
0~40cm 40 cm
2.2.2 90 cm
2 CEC
CEC 68 cm
1l
0~40cm
2 pH
351 —— {7HUR (he) —— CEC (cmolikg) 12%
0 —api e 2T (ko) [
I3[ —— AT (mg/kg) —— AL 1140 2
120
| 100 £
15f 180 §
10F {e0 #
{40
2 120
0 > - -~ ]
FESS FEEIS SRS S
A AT S (1 JeEbs
RAEEGEL (cm)
B2 HEEAMRIEEL
Fig.2 Vertical variability of fluvo-aquic soil properties in profiles
2.2.3 5
pH 7
pH 7.8 255.3 mg/kg
CEC 28.25 cmol/kg
1.34 g/kg 3
0~30cm
15.4 mg/kg pH
24.3 g/kg 42.7 mg/kg
CEC 11.40 cmol/kg pH
6.5 8.9 g/kg 0~30cm
1.00 g/kg CEC
2.2.4 CEC

Table 5 Spatial variability of lime calcic black soil properties in different areas in Henan Province

x5 MREEVERIAFRMXMERER

pH CEC

(g/kg) (cmol/kg) (g/kg) (mg/kg) (mg/kg)
6.9 13.3 12.88 1.33 41.6 2553
6.5 8.9 12.30 1.00 27.6 141.7
7.8 203 28.25 1.34 15.4 165.5
7.8 243 11.40 1.33 427 142.0

O ) O ) @) @)
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Fig. 3 Vertical variability of lime calcic black soil properties in profiles
CEC CEC
42.7 mg/kg 255.3 mg/kg
15.4 mg/kg 141.7 mg/kg
0~50cm pH CEC
3
€))] pH 8.3
8.2 33 pH
0.9
CEC 33 [1] . [M]. . 2001:
9.12 31.26 cmol/kg 4.50 2-246
13.91 cmol/kg (2] ; ; ; ; ; ;
[J1.
, 2009, 18(6): 2 339-2 343
(3] , ) ) ; , ,
70% [J. ,2013,46(12): 2 471-2 482
4] .
) - [ : : .
CEC( ) P 25 [J1. ,
2008, 24(3): 124-129
[5] Umalia BP, Oliverb DP, Forresterb S, Chittleborougha DJ,
1.6 g/kg 58.1 mg/kg Hutsonc JL, Kookanab RS, Ostendorf B. The effect of
218 mg/kg 0.6 g/kg terrain and management on the spatial variability of soil
properties in an apple orchard[J]. Catena, 2012, 93: 38—48
13.9 me/ke 100 me/ke pH [6] Hattar BI, Taimeh AY, Ziadat FM. Variation in soil
chemical properties along toposequences in an arid region
CEC of the Levant[J]. Catena, 2010, 83(1): 3445
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Basic Properties Variation of Fluvo-aquic Soil and Lime
Calcic Black Soil in Henan Province

LI Shao-cong, WAN Hong-you', WANG Xing-ke, CHEN Jie
(College of Water Conservancy and Environmental Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract: Spatial and temporal variability of basic properties of fluvo-aquic soil and lime calcic black soil in Henan
Province were studied. The results showed that the main texture was silt loam for both fluvo-aquic soil and lime calcic black soil,
and the particle size levels were loam and clayey loam for each of them. From 1979 to 2012, the mean pH of top layer declined
from 8.3 to 8.2 in fluvo-aquic soil and from 7.8 to 6.9 in lime calcic black, the mean organic matter and total nitrogen contents of
the top layer increased but CEC declined, the mean content of rapidly available potassium increased by 51.3 mg/kg in lime calcic
black soil but decreased by 21.2 mg/kg in fluvo-aquic soil, the mean content of available phosphorus of top layer increased
obviously in both soils, increased from 5.8 mg/kg to 27.9 mg/kg and 4.8 mg/kg to 33.6 mg/kg, respectively. The above properties
of fluvo-aquic soil and lime calcic black soil varied greatly in different areas and different profile layers.

Key words: Fluvo-aquic soil, Lime calcic black soil, Soil basic property, Soil nutrient, Spatial and temporal variability
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