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1
Table 1 Basic conditions of the longtem stationary experiment
)} Fertilization rate
Cropping Ye: N P,0 K,0
Locality Soil ppne o s :
Soil No system (a) (kg hm=2a7 1)
1 Paddy soil - - 15 272~ 330 108 225
Liuzhou, Guangxi
2 Paddy soil - - 15 360 126~ 158 338~ 487
Jinhua, Zhejiang
3 L . . Paddy soil - - 18 180 90 150
Jinxian, Jiangxi
4 Paddy soil - - 18 330 180 120
Wangcheng, Hunan
5 Paddy soil - 17 120 120 120
Suining, Sichuan
6 Fluw e-aquic soil - 17 300 150 225
Xuzhou, Jiangsu
7 Fluv e-aquic soil - 16 300 300 300
Qihe, Shandong
8 . Brown earth - 16 300 300 300
Changqing, Shandong
9 . Cinnamon soll - 16 300 300 300
Jinan, Shandong
10 - 9 300 135 300
Fengqiu, Henan Yelbw fluve-aquic soil
11 Nor- calcareous - 20 276 90 135
Layyang, Shandong i o
fluve- aquic soil
12 - 18 240~ 300 120~ 150 120
Zhengzhou, Henan Yelow fluve-aquic soil
13 Tianjing Flue-aquic soil - 19 474 133.5 75
14 Fluvisol 12 25 150 75
Shuangliao, Jlin
15 12 25 150 75
Yitong, Jilin Albic bleached soil
16 12 25 150 75
Gongzhuling, Jilin Aeolian sandy soil
17 - 20 9 75 37509
Pingliang, Garsu Dark loessial soil
18 Gray desert soi 7 150 75 60
Fukang, Xinjiang
1) the ordinal number of the year in the experiment when soil samples were gathered;

Application rate of sraws
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2

17 ,NPK 12 ( ), K20 120 kg hm™ ©  NPK
NP , 2~ 128mg kg™ '( 2), NP 72 mg kg,
( ’ ) 20mg kgil 4 mg kg_l
2.1.2 2 R 2.2
,18 NPK
NP, 6~ 328 mg ke ', , ,
5.8 mg kg™’ 18 NP NPK
X )
5~ 15 17 18 s 1 X ,
NPK NP 18~ 328 mg kg™ ', 3 NP
7.67mg kg l, 1,2 , , .16 ,
, NPK NP 6~ 8mg kg™ ', NPK “]’
0. 47 mg kg™ ! ) , 9
8 . NPK , NP
. .
K20 300 kg hm™* 10 ( ) . , -
NPK NP 132 mg kg,
14.7 mg kg™ ' 11 20 NPK
2
Table 2 Difference in soil potassium content between K treatments and zro K treatment
(mg k') (mg ke ) b
Avail. K Solw- Avail. K Mineral composition
Soil No
NP NPK NPk-NP NP NPK NP NP Main Minor
1 36 38 2 52 58 6 Kao, Sm H
2 48 104 56 104 112 8 Kao, V H, Q
4 46 56 10 189 204 15 Kao, H vV, Q
3 38 2 4 112 128 16 Kao, H vV, Q
16 42 46 4 408 424 16 Sm, H V, Ch, Kao, Q
13 96 108 12 n4 742 18 H, Sm Ch, Kao, Q
14 50 Q0 10 300 320 20 H, Sm Ch, Kao, Q
17 171 165 -6 1194 12175 235 H Ch, Sm, Kao
5 82 108 26 488 542 54 H Sm, Kao, V
15 136 172 36 864 930 5 66 5 H Sm, Ch, Kao, Q
12 50 78 28 510 582 72 H, Sm Ch, Kao,Q
1 36 42 6 @2 786 94 H,V, Sm Ch, Kao
7 36 R 48 554 666 112 H, Sm Ch, Kao
6 44 62 18 556 683 127 H, Sm Kao, Ch, Q
10 62 190 128 588 720 132 H, Sm, Ch Kao
18 270 291 21 16375 1774 136 5 H, Ch Sm
9 70 160 0D 660 810 150 H, Sm V, Ch, Kao, Q
8 76 148 2 784 1112 328 H, V Sm

1) Kao: Kaolinite; H: Hydromica; Sm: Smedite; V: Vemiculite; Ch: Chlorite; Q: Quartz
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v A%
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1

Fig 1 Difference in soil K-bearing minerals between treatments in the long-tem stationary experiment
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(r= 0.923 3) 3 . 17
2.3 Q/1 , NPK - AK° NP
89 11 17 . NPK ,
23 10 89102 ,NPK - AK°
NPK NP 0/1 ,Q/I NP 2.63.953 2.5
3 PBC" :
AR! I K*
AR! 0.001(mol L™ ") "% | PBC* \
;ARF 0,001 0.1(mol L™ 1) 2 8910 11 17 pBC*
:> 0.1(mol L™ "? 31, 23 (3,
,ARf , , , lGJ’ [7]
3 , 17 21 PBC*
, NPK PBC*
AR} NP , NP .89 10 11 17 NP PBC*
NP AR} ” NPK , : .
AK® (Q) : : NP
= AK° 23
— AK° PBC L1
3 o/1
Tabe3 Major pamameters of the soil Q/1 curve
- AK (anol kg™ ) ARH[ (mol L™ 112 PBK( anol kg™ ')/ (mol L= 1)1/2
Soil No. NP NPK NP NPK NP NPK
9 Q0 104 6 0.270 3 0.001 7 0 004 8 62.31 56 &
8 00720 0.3157 0.001 0 00050 73.09 63 72
10 0 088 8 0.470 5 0.001 7 Q0100 52.28 46 84
11 00863 0.1418 0.000 9 Q016 95. 80 87 36
17 Q2907 0.257 6 0.04 3 0.0041 68. 00 62 9
2 Q0 105 8 0.264 8 0.003 1 Q0074 34.39 3555
3 00627 0.080 7 0.0020 Q0026 30.79 30 66
, 21 , \ ,
, ~ AK ARF . PBC* ,
2.4 , 34 3
18 (K20)
, 12 ( 67%) 35~ 120.2 mg kg™ ', (K20)
NP NPK : 13.8~ 375.0mg kg~ ', 5
2.7~ 36 mg kg™ ' 3 , 3 ,34 26 NP NPK
(4 NP 4.0~ 4l.4mgkg ', 23 NP
(Y 0.489  0.4%4 1), NP
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4 . (K, mg kg™ )
Table 4 Difference in soil K fixation capacity between K treatments and zero K treatment in the longtem experiment
Fixed K Fixed K
Soil No. NP NPK NENPK Soil No. NP NPK NE NPK
6 160 3% 4 24 20 4
12 132 36 7 84 80 4
10 118.7 4.7 13 150 7 148 27
5 172 21.3 2 36 36 0
9 104 20 3 24 24 0
8 118.7 18.7 15 72 72 0
11 192 8 1 85 4 86 7 -13
17 100 8 14 44 52 -8
18 0 5 16 45 4 80 -346
(K.mg kg™ ")
Table 5 Effect of soil K depletion on s0il K fixation capaciy
Fixed K Incre
Locality Soil NP NPK NB- NENPK
Soil No Before NP-before
experiment experiment
5 Zhongshan, Guangdong Paddy soil .7 45.3 88.0 - 374 - 4.3
2 Nanjing, Jiangsu Yellow-brown earth 176. 0 &.0 129. 4 - 880 - 41. 4
4 Guangzhou, Guangdong Paddy soil 4.0 20.0 53.5 -40 - 3.5
21 Wuxi, Jiangsu U Paddy soil 129. 4 0.0 92.0 - 694 -320
2 Huazhou, Guangdong Lateritic red earth 8.0 8.0 38.6 00 -30.6
9 Chongqing Purplish soil 14. 0 40.0 68.0 -640 - 280
L) Hanzhong, Shaanxi Yellow-brown earth 129. 4 53.3 80.0 -760 - 2.7
10 Hengyang, Hunan Purplish soil 1. 3 112.0 137.4 27 - 25.4
27 Qingdao, Shandong Brown earth 8.0 36.0 60.0 -520 -24.0
3 Enping, Guangdong Paddy soil 4.0 12.0 32.0 - 120 -20.0
20 Wuxi, Jiangsu, 2 Paddy soil 113. 4 56.0 76.0 - 574 - 2.0
2 Athui, Heilonjiang Chemozem 8.0 50.7 69. 4 -293 - 187
13 Yichun, Jiangxi Paddy soil 2.0 4.0 40.0 - 280 -16.0
1 Xuwen, Guangdong Latosol 8.0 16.0 30.7 80 - 4.7
18 Shaoxin, Zhejiang Paddy soil .0 30.7 44.0 -333 - 13.3
6 Liuzhou, Guangxi Paddy soil 2.0 20.0 32.0 - 120 - 12.0
12 Guangze, Fujian Paddy soil 2.0 2.6 30.6 -34 -80
19 Shanghai Paddy soil 8. 0 .0 92.0 40 -80
2 A7 72.0 80.0 -227 -80
Huhehaote, Neimenggu Light chestnut soil
11 Xiangtan, Hunan Paddy soil 56. 0 3.0 42.7 -200 -6.7
14 Fengcheng, Jiangxi Paddy soil 2. 4 16.0 21.4 - 134 -54
17 Jinhua, Zhejiang Paddy soil 2.0 20.0 25.4 - 120 -54




4 597
Fixed K Incre
Locality Soil NP NPK NE- NBE-NPK
Soil No Before NE-before
experiment experiment
23 Huoqin, Anhui Paddy soil 101.3 &.0 92.0 - 133 -40
30 Shenyang, Liaoning Brown earth 129.3 9%.0 100. 0 -333 -40
31 Antu, Jilin Peat soil 36.0 24.0 28.0 - 120 -40
7 Fuquan, Guizhou Huipao soil 56.0 48.0 48.0 -80 a0
15 Jinxian, Jiangxi Paddy soil 16.0 16.0 16.0 a0 a0
16 Yujiang, Jiangxi Paddy soil 21.3 18.7 16.0 -26 27
2 Taigu, Shanxi Cimamon soil 88.0 .0 85.3 a0 27
8 Qujing, Yuman Paddy soil 88.0 R.0 82.6 40 94
2 Xinxiang, Henan Clayey fluve-acquic sol 80.0 100.0 88.0 200 120
26 Kaifeng, Henan Clayey sand 116.0 120.0 100.0 40 200
3 Wugong, Shaanxi Lou soil 84.0 108.0 88.0 24 0 200
35 Fukang, Xinjiang Gray desert soil 90.0 105.0 85.0 150 200
1) Hith fertiiy; 2) Low fertility
L9r.
P 5 5
pH tor, NH3 ,
> P
K* 34 )
, 1925 35
) ; ,NP NPK
; NH{ K (6
6 (N, mg kg™ )
Table 6 Contents of fixed NHZ in soils under different treatments in the nutrient depletion experiment (pot culture)
Fixed NHJ Incre
Soil No. Before experiment NP NPK NB- NE-before ex periment NE-NPK
2 11.6 2.0 16. 5 13 4 84
5 363. 4 451. 6 361 94 2 96 6
9 144.4 351. 8 134 207 4 217. 8
10 413.4 436. 1 411.7 2217 24 4
12 35.1 119.7 6.5 84 6 512
17 109. 4 126. 9 M5 17.5 324
19 311.4 284. 3 291.3 - 271 -70
22 252.3 483. 0 218.5 2307 264 5
25 205.7 195. 6 2021 - 101 -65
32 143.7 235.0 152.5 913 825
35 361.9 54. 4 562.2 - 195 - 198
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1~ 2 31
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NPK 16 NP
NPK ( 346mgks ')
( 1) 2 9
NP NPK 127.3
N mg kg™
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VARIATION OF POTASSIUM FERTILITY IN SOIL IN THE
LONG TERM STATIONARY EXPERIMENT

Fan Qinzhen Xie Jianchang
(Institute o Soil Science, Chinese Academy o Sciences, Naging 210008, China)

Abstract To study variations of soil potassium-bearing minerals, (/1 relation and soil capacity of fixing extraneous K,
data from 18 long-tem stationary field experiments with K treatments and zero K treament were cited. The results show that
(1) readily available K and slowly available K were higher in Treatment NPK than Treatment NP, with the latter being on aver
age 7. 67 mg kg™ " a~ " higher in hydranica-or smectite dominated soils. (2) Due to long-tem zero K application, aops deple-
ed soil K, thus making hydramica weather and turn into vermiculie. Application of adequate K could defer or stop the process.
(3) As a result of longe-tem zero K application, soil — AK°and AR were declining while PBC* ascending, which means that the
pool of readily releasable K in soil was geting smaller, K adsorption capaciy of the soil higher, and soil K supply capacity low
er. A higher rae of K should be applied if K concentration in the soil solution was to be increased. (4) As a result of long tam
zero K application, soil K was depleted, which led to strengthened soil K fixation capacity for extraneous K. However, once
NH;—N was accumulated in soil to a certain level, soil K fixation capacity for extraneous K would be reduced.

Key words Soil K; Clay mineral; (/1 relation; K fixation capacity



