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Table 1 Basic properties of the tested soils
pH CEC SoM
(cmolke) (g/kg) (ghkg) (mghkg) (mghkg) (gem’)  (ghg) (ghe) (ghe) (gkg) (gko) (egkg)  (gke)
463 109 322 123 268 191 1.30 385 104 554 342 30.0 250 280
493 104 154 105 877 143 1.31 339 402 322 276 0.0 175 175
5.08 9.75 259 142 374 256 1.30 387 227 548 224 100.0 125 225
531  9.63 36.1 8.6 44.0 151 1.29 392 290 452 257 0.0 250 250
499 106 214 17.0 33.0 302 1.29 385 206 572 222 750 150 225
5.69  49.1 147 152 196 565 0.94 627 180 641 179 2250 125 350
8.06 8.11 129 179 77.1 615 1.44 288 611 320 69 225.0 125 350
6.06 7.15 0.78 129 493 303 1.46 299 264 588 148  50.0 175 225
463 122 249 188 369 210 1.31 343 365 414 222 150.0 150 300
469 777 689 163 426 813 1.53 256 650 259 91  275.0 175 450
515 202 453 17.0 476 334 1.30 39.2 120 576 304 150.0 200 350
837 7.64 13.0 18.0 484 656 1.31 36.6 96 862 42 200.0 200 400
778 225 135 19.0 739 513 1.44 322 294 572 134 150.0 175 325
827 137 155 18.1 822 882 1.31 30.8 150 740 109 175.0 175 350
1.2 10 ~50 ml
(K) (CK) M410 K*
Excel  SPSS19.0
200 mg/kg( K )
5.4 cm 25 cm  PVC )
297.728 g
200 2.1
(87 131 218 435 mm)
87 mm 435 mm
87mm 435 mm
2
%2 [EWE50 87 mm #0435 mm & L IERIREIKBIETR
Table 2 Soil K leaching index under 87 mm and 435 mm rainfall
K* K"
K* K (ml) (%)
(mg/L) (mg/L) (mg/kg) (mg/kg)
87mm 435mm 87mm 435mm 87mm 435mm 87mm 435mm 87mm 435mm 87 mm 435 mm
2.69 0.77 83.7 24.9 85 885 0.77 2.29 23.9 74.1 11.6 35.9
4.66 3.85 75.2 24.8 99 899 1.55 11.6 25.0 75.0 11.7 31.7
2.39 1.46 45.7 22.8 85 885 0.68 4.33 13.1 67.8 6.19 31.8
2.55 0.85 57.9 19.7 83 883 0.71 2.52 16.1 583 7.71 27.9
2.01 1.20 37.1 16.0 85 885 0.57 3.56 10.6 47.7 5.01 22.1
19.5 7.85 82.2 19.6 13 813 0.85 214 3.59 53.5 1.37 16.0
3.46 1.53 35.0 12.6 114 914 1.33 4.69 13.4 38.7 6.03 17.0
2.22 0.91 38.0 11.4 111 911 0.83 2.80 14.2 34.8 6.67 16.0
2.76 0.65 51.3 10.6 98 898 0.91 1.97 16.9 32.1 7.99 15.1
2.70 0.77 24.7 6.30 124 924 1.12 2.39 10.3 19.6 4.59 8.58
1.46 0.75 14.1 6.05 83 883 0.41 2.23 3.92 18.0 1.76 7.86
1.94 0.65 15.3 4.70 91 891 0.59 1.96 4.69 14.1 2.05 6.05
1.45 0.78 4.76 2.19 104 904 0.51 2.37 1.66 6.64 0.58 2.13
0.90 0.36 4.68 1.55 108 908 0.33 1.09 1.70 4.73 0.69 1.82
=( K* K* )/ (200 mg/kg) X 100
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K+
K+
K+ [13]
87 mm K"
11.7% 0.85% 14
5.28% 435 mm K*
35.9% 1:1 (4]
1.82% 14 17.1%
87 mm 3.24 87 mm 435 mm
K" K"
K
2.2
(87 mm) (435 mm)
Pearson
[10] K+ 3
#z3 87 mm 1435 mm BEMEF TIEHRKFERS LIEHRNEXREL
Table 3 The correlation coefficient between soil K leaching index and soil properties under 87 mm and 435 mm rainfall
K" K K" K’
87mm 435 mm 87mm 435 mm 87 mm 435 mm 87 mm 435 mm 87 mm 435 mm
0.169 0.884" 0.889" 0.893" -0.345 0.036 0.277 0.080 -0.363 -0.175
pH 0244  -0.158 -0.129 -0.152 -0.576" -0.606" -0.604" ~0.605" -0.581" -0.616"
SOM —0.074 0.816" 0922  0.840" —0.242 0.256 0.496 0.310 —0.245 0.079
CEC -0.176 0.758" 0.842" 0.781" —0.468 -0.020 0.233 0.034 ~0.473 ~0.204
0.164  —0.742" -0.789"  —0.760" 0.142 -0.359 -0.529 -0.407 0.139 -0.208
—0.174 0.761" 0.836" 0.783" -0.179 0.368 0.533" 0.420 -0.177 0.213
0.738"  —0.004 0057  —0.026 0.259 -0.019 -0.018 —0.043 0.233 -0.020
—0.761"  —0.048 0.050 -0.022 -0.569" 0334 -0.301 —0.308 -0.551 —0.348
-0.028 0.095 0.017 0.089 0.537" 0.640" 0.580" 0.639" 0.554" 0.667"
0327 0225 —0.115 -0.209 —0.661° 07527 -0.665" —0.745" —0.664™ —0.757"
-0.162  -0.034 0.079 -0.018 -0.692" 07067  -0.592" —0.692" —0.704™ —0.753"
-0.037 0.095 0.253 0.114 0651 0631 -0.456 -0.610" -0.668" -0.703™
-0.160  -0.108 0.094 -0.085 -0.607" —0.687" -0.482 -0.6717 0617 -0.715™
* P 0.05 o P 0.01
87 mm K’
K+
435 mm 87mm 435 mm
K" K"
pH
87 mm
435 mm K*
435 mm
=0.112x% —2.429 r=0.884 t 4
P<0.1
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Table 4 Regression equations between soil K leaching index and soil properties under 87 mm and 435 mm rainfall
) t
87 mm =29.6-0.018x -0.198x r=0.808 P<0.05
87mm = 14.0-0.009x —-0.091x r=0.807 P<0.05
435mm =126-56.3x r=0.752 P<0.01
435mm =51.6-16.5x -0.021x r=10.843 P<0.05
14
pH
pH pH
Rosolem (8]
[11] pH
[15-17]
K K “ )
[20] [21]
[18]
K" 2.3
12 87mm 435 mm 2 6 12 24h)
0.261 0.482 5 cm
2h 24h
[9,16] 5
5
K+
K* K"
K+
K+
2h 24h
K* 6.86% 20%
1) 0.07%
K' 0.38%
2h) K
2h
K" 14 28 ml
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Table 5 Soil K leaching index within 2 and 24 hours

K+
(mg/L)

K+

(mg/L)

(ml)

(ml)

K+

(mg/kg)

K+

(mg/kg)

(%)

2h

24 h

2h

24 h

2h

24 h

2h

24 h

2h

24 h

2h

24 h

2h

24 h

4.10
7.8
5.41
3.23
4.61
19.5
5.27
4.54
3.14
3.08
2.67
4.82
3.10
1.73

1.35
4.41
2.35
1.16
1.54
14.3
2.15
2.36
0.63
0.73
1.09
1.78
1.72
0.59

139
143
113
79.3
90.9
82.2
65.2
110
63.7
30.2
26.7
43.1
11.1
10.0

52.1
45.0
51.2
28.7
31.9
56.0
20.2
43.1
11.9
5.88
10.8
15.4
6.39
3.35

31
25
12
45

37

82

106
20

30

179
206
72
434
101
39
311
89
745
1039
167
92
55
193

19
23

44

34

69

96
18

25

287
230
90
465
132
41
330
109
975
1139
165
103
65
238

0.42
0.62
0.22
0.49
0.12
0.35
0.65
0.15
0.86
1.08
0.18
0.14
0.08
0.17

1.26
3.41
0.70
1.81
0.68
1.97
2.38
0.82
2.05
2.78
0.60
0.61
0.38
0.47

8.59
11.0
3.16
11.7
2.16
1.49
7.44
2.74
14.6
9.68
1.63
1.11
0.22
0.82

30.8
31.2
12.3
41.8
10.7
7.36
21.1
12.8
29.2
20.5
6.00
4.71
1.13
2.16

4.09
5.18
1.47
5.60
1.02
0.57
3.39
1.30
6.86
4.30
0.73
0.49
0.07
0.32

14.8
13.9
5.81
20.0
5.01
2.70
9.35
6.01
13.6
8.87
2.70
2.05
0.38
0.84

(147 g/kg)

K+

Table 6

76 ml

101 ml

24

ze6

(24 h)

151 mg/kg

6

(2h)

A 2 h #0 24 h TIEEHERKAIBRS TIEERMEXRRE

SPSS

Pearson

The correlation coefficient between soil potassium leaching index and soil properties within 2 and 24 hours

(24 h)

K+

K+

K+

K+

2h

24h

2h 24h

2h

24h

24h

24h

2h 24h

2h

24h

2h

24h

pH
SOM
CEC

-0.060
—0.408
—0.087
-0.199
0.238
—0.262
0.780"
-0.805™
—0.027
-0.103
0.036
0.242
0.246

0.246
-0.370
0.091
—0.032
0.011
~0.046
0.719"
-0.790"
0.063
-0.358
-0.106
0.030
-0.027

0.867" 09117
-0.097
0.875"
0.788"
—0.784"™ —0.784™
0.836™ 0.833”

-0.102 -0.128

-0.062
0.889"
0.839"™

0.103  0.128

0.008  0.011
-0.143 -0.141

0.024  0.050
0.183  0.179

-0.011 -0.004

-0.294
—0.352
—0.258
-0.320
0.399
—0.431
0.663"
-0.652"
—0.081
0.051
0.158
0.382
0.294

-0313
-0.382
-0.250
-0313
0.380
—0.405
0.638"
-0.627"
—0.080
0.081
0.115
0.357
0.282

-0.276
-0.528
—0.183
—0.367
0.180
—0.238
0.540"
—0.744™
0.319
~0.404
—0.423
—0.263
-0.183

0279
-0.547
—0.117
-0.369
0.085
—0.114
0.373
-0.651
0.467
—0.677"
-0.582"
0512
-0.374

-0.055  0.266

—0.542" —0.437
0.097 0454
-0.155  0.223
0220 -0.504
0.560"

-0.250

0.225
-0.069
—0.235
0.556"
—0.713"
-0.716"
—0.690"
—0.757" —-0.620"

0.000
0.476
—0.649"
-0.552"

—0.511

-0.261
-0.328
—0.245
-0.304
0.397
0423
0.695"
-0.665"
—0.119
0.044
0.180
0.315
0.397

-0.287
—0.355
—0.251
-0.310
0.407
—0.419
0.687"
-0.652"
—0.127
0.060
0.166
0.318
0.396

-0.288
-0.530
—0.187
0374
0.173
—0.234
0.517
-0.731"
0.339
-0.420
—0.450
—0.294
-0.210

-0313
—0.546"
—0.130
-0.385
0.089
—0.116
0.335
-0.621
0.486
—0.683"
-0.603"
—0.541"
-0.391
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Preliminary Study on Potassium Leaching Characteristics
of Different Soils

DONG Yan-hong'?, WANG Huo-yan'", ZHOU Jian-min', REN Zheng-wen'"

(1 State Key Laboratory of Soil and Sustainable Agriculture (Institute of Soil Science, Chinese Academy of Sciences), Nanjing
210008, China; 2 University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: A soil leaching column experiment was conducted to investigate K leaching from various soils and to reveal the
relationship between K leaching and soil properties. The results showed that under the light rain (87 mm), the soil texture was the
main factor in determining K leaching for the soils without application of K fertilizer. The lighter the soil texture, the greater the
amount of the K leached. While under the heavy rain (435 mm), soil available K was the main factor in determining how much K
could be released from the unfertilized soils. When 200 mg/kg K was applied to the soils, both the content of silt fraction and
slowly available K (SAK) were the main factors influencing K leaching under the light rain (87 mm). As the content of soil silt or
the SAK increased, the K leaching from the soil decreased. But soil total K and SAK were the main factors in determining K
leaching under the heavy rain (435 mm). When the rain fall was very higher, the apparent K fertilizer leaching ratio (AKLR)
within 2 h was negatively correlated to content of soil silt. However, AKLR within 24 h was negatively correlated to pH, silt, total
K, SAK and feldspar content in soils, and the silt and total K content were more closely related to AKLR than other factors.

Key words: K leaching, Rainfall, Soil properties, Soil texture
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