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(1 100193 2 100095
3 100043 4 100086)
30 a
90%
NH4OAc-K 80 ~ 246 mg/kg
2~4
70% ~ 100%
50% 3.0 ~ 12 t/hm? 1~7
17~67 34~134 50~202 67~269 84~336 101~403kg/hm2
NH40Ac-K ASI-K
S153.6 S519 A
20 (1-R)/E F = T4 =
80 [1'2] »3 R cc ?3
7 3.0 45 6.0
7.5 9.0 10.5 12.0 t/hm’
(K,0) 28 kgl 7
[-11] 30a (K,0) 84 126 168 210
252 294 336 kg/hm’
3
40% 50%  60%
1 2
1.1 2.1
12
12l NH,0Ac-K  ASI-K
42 2 4 (1
1 42
1.2 1 1 (
“ - 7 <15 15~20 21~30 31~60 61~120 121~
[13-14] F=4x 240 >240 8 10
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Table I Regression equations between relative yields of no K fertilizer treatments and soil available K contents in China
R? n (mg/kg) (%)
y 11.668Lnx+29.537  0.229 6" 72 60 ~ 350 60 ~ 100 [18]
¥ 67.913Lnx—243.91 0.718 5 20 65~ 160 35~95 [3]
y 23.06Lnx—15.7 0.618 8" 8 72 ~ 141 82 ~ 102 [19]
y 31.56Lnx—57.866 0.795™ 24 68 ~ 151 72 ~ 102 [4]
vy 39.115Lnx—93.966 09122 10 80~ 117 77 ~92 [20]
y=14.256Lnx+24.809 0.384 3" 83 48 ~215 65 ~ 105 [21]
y 21.216Lnx-15.231 0.427 4" 17 130 ~222 87~ 102 [5]
(| y 58.73Lnx-176.43 0.679 17 20 [22]
¥ =x/(0.0083x+0.3137) 0.614 7" 20 [23]
»y 9.6863Lnx+43.589  0.170 8" 866 (6]
y  8.3758Lnx+50.342 0.1318" 465 (6]
vy 12.265Lnx+22.475 0.214 6" 211 (6]
vy 12.761Lnx+25.547 0.198 3™ 88 (6]
y  8.8043Lnx+47.647 0.136 6~ 102 [6]
y  10.302Lnx+41.705 0.309 17 75 41 ~210 65~ 105 [24]
vy 18.569Lnx—2.7508 0.5115" 17 65 ~ 300 77 ~110 [24]
¥ =68.573Lnx-238.77 0.645 6" 60 38~274 25~ 150 [25]
»=52.108Lnx—152.18 0.797 8" 66 26 ~223 35 ~135 [26]
y  11.073Lnx+36.803 0345 95 60 ~ 180 75 ~98 [27]
¥ 19.507Lnx-7.4009 0.264 5" 100 ~ 197 76 ~ 100 [7]
y  13.896Lnx+27.246 0.648" 22 49 ~ 180 82 ~ 100 [28]
y 38.997Lnx—101.88 0.938 9" 20 78 ~219 65~ 110 [29]
vy 10.001Lnx+41.565 0.239 7" 17 57 ~ 159 78 ~ 98 (8]
vy 15.821Lnx+11.809 0.4659™ 15 53 ~ 153 65~95 [30]
¥y  33.652Lnx-94.557 0.839 9" 20 108 ~ 260 69 ~ 97 [31]
¥y 39.582Lnx-116.97 0.939 8" 22 59 ~ 286 46 ~102 [9]
y 21.018Lnx—12.659 0.2873" 128 60 ~ 290 50 ~ 100 [32]
y 13.167Lnx+22.798 0.549 2™ 27 75 ~ 250 75~92 [33]
y  32.29Lnx—64.439 0.838 7 16 88 ~ 158 76 ~ 99 [34]
¥ 52.933Lnx-157.89 0.704 1 27 75~ 153 70 ~ 116 [35]
y  23.99Lnx-23.29 0.662 4" 24 55~ 145 75 ~ 101 [10]
y 17.053Lnx+14.175 0.533 1" 12 79 ~ 132 89 ~ 99 [36]
| y 140.243e(-29.715/x)  0.7157" 94 [37]
vy 16.292Lnx+6.7772 0.312" 17 59 ~ 286 46 ~ 102 [38]
y  22.349Lnx-13.459 0.197 6" 25 83 ~ 173 68 ~ 120 [39]
¥ 9.6233Lnx+45.938 0.199 5™ 72 80 ~ 550 76 ~ 120 [40]
vy 19.611Lnx—7.8521 0.348 1" 82 78 ~ 221 65 ~ 105 [41]
y 11.703Lnx+34.224 0.274 7" 50 90 ~ 290 75 ~ 100 [42]
y  44.194Lnx-136.3 0.959 3" 10 100 ~ 208 67~ 99 [43]
y 22.083Lnx-31.23 0.942 5™ 10 65 ~290 61~95 [44]
vy 37.726Lnx—102.69 0.676" 11 100 ~ 200 65~ 100 [11]
vy 28.228Lnx—62.206 0.7313" 102 60 ~ 360 40 ~ 100 [45]
y=42.523Lnx-118.78 0.848 5" 7 115 ~235 80 ~ 110 [46]
y  27.05Lnx—41.25 0.549 2" 31 58 ~ 187 [47]
O 20 90 ASI-K
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7 3 11 2 2 1 (P<0.01)
41 (P<0.05) 3
R’=0.5 <05 25
19
2.2
12
44 NH,OAc-K
42 ASI-K 2 ( 2)
36 32
20 12 4
16
2 7 3 14 4 7
5 3 6 1 7 4 1~7
44.4% 100% 100% 69.4%
30.6% 13.9% 11.1%
NH,OAc-K 1 100~150 151 ~200 201~
250 251~300 301~350 351~400 >400 mgkg
6 11 7 5 7 4 2
NH;0Ac-K 7 =10 11~20 21~30
31~40 41~50 >50 mg/kg 15 8 6 3
2 8
20 90 21
NH,OAc-K 2
20 90 81(67 ~ 94)mg/kg(n=2) 21

140(80 ~ 246)mg/kg(n=40)

NH,OAc-K
2 NH4OAc-K

80 ~ 246 mg/kg NH,4OAc-

K
NH,0OAc-K 2 246 mg/kg

148 mg/kg

2.3
¢ 3 2
1 1 3~

7 2 2 ~6
4.5 ~ 12 t/hm” 50%
1~7 0 17~67
34~134 50~202 67~269 84~336 101 ~403 kg/hm’
( )
60%
50%  40% 7
6 5
3
3.1
90%
NH4OAc-K 80 ~ 246 mg/kg
[1-2]
[22] [37]
90% NH,40Ac-K
20 80—90 90(67 ~ 120)mg/kg(n=4) 21
140(80 ~ 246)mg/kg(n=40)
(P<0.05) 30a
3.2
36
2 3
(100%) 4 (69.4%) 1 5~
7 (11.1% ~ 44.4%)
2~4
70% ~ 100%
33
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F2 HE/NETRERWFFRIER

Table 2 Abundance-deficiency indices of soil available K for wheat in China

/ (mg/kg)
7/<50%  6/50% ~ 60% 5/60% ~ 70% 4/70% ~ 80% 3/80% ~ 90% 2/90% ~ 100% 1/=100%
<33 33~76 76 ~ 178 178 ~ 420 >420
<76 76 ~ 88 88 ~ 102 102 ~ 118 118 ~ 137 137 ~ 159 >159
<64 64 ~98 98 ~ 151 >151
<58 58~79 79 ~ 109 109 ~ 149 >149
<67 67 ~ 86 86~ 111 111 ~143 >143
<24 24 ~48 48 ~97 97 ~ 196 >196
<89 89 ~ 143 143 ~ 229 >229
(| <48 48 ~ 56 56 ~ 67 67~179 79 ~ 94 94 ~ 111 >111
<27 27 ~ 38 38 ~53 53 ~76 76 ~ 114 114 ~ 189 >189
<2 2~6 6~ 16 16 ~43 43 ~ 121 121 ~339 >339
<1 1~4 4~11 11~35 35~114 114 ~ 376 >376
<10 10 ~22 22 ~49 49 ~ 109 109 ~ 246 246 ~ 556 >556
<7 7~15 15~33 33~72 72 ~ 157 157 ~ 342 >342
<2 2~5 5~13 13 ~40 40 ~123 123 ~ 383 >383
<16 16 ~42 42 ~ 109 109 ~ 287 >287
<51 51~ 87 87 ~ 148 148 ~ 253 >253
<68 68 ~ 78 78 ~ 91 91 ~ 105 105~ 121 121 ~ 140 >140
<49 49 ~ 59 59 ~172 72 ~ 87 87 ~ 105 105 ~ 127 >127
<50 50 ~122 122 ~ 302 >302
<89 89 ~ 148 148 ~ 247 >247
<45 45 ~92 92 ~ 188 >188
<64 64 ~ 83 83 ~ 107 107 ~ 138 138 ~ 178 >178
<47 47 ~ 127 127 ~ 345 >345
<40 40~ 75 75 ~ 141 141 ~ 264 >264
<99 99 ~ 133 133 ~179 179 ~ 241 241 ~ 325 >325
<68 68 ~ 88 88 ~ 113 113 ~ 145 145 ~ 187 187 ~ 241 >241
<52 52~83 83 ~ 133 133 ~213 >213
<37 37~77 77 ~ 165 165 ~ 352 >352
<46 46 ~ 60 60 ~ 80 80 ~ 106 >106
<62 62~ 75 75~90 90~ 109 109~ 131 >131
<49 49 ~75 75~113 113 ~171 >171
<48 48 ~ 86 86 ~ 154 >154
[ <29 29 ~35 35~43 43 ~53 53~ 67 67~ 88 >88
<49 49 ~90 90 ~ 166 166 ~ 306 >306
<66 66 ~ 103 103 ~ 161 >161
<35 35~98 98 ~ 276 >276
<53 53 ~89 89 ~ 147 147 ~ 245 >245
<50 50~ 118 118 ~ 276 >276
<85 85 ~107 107 ~ 134 134 ~ 168 168 ~ 210 >210
<63 63 ~98 98 ~ 154 154 ~ 243 243 ~ 381 >381
<98 98 ~ 127 127 ~ 166 166 ~ 216 >216
<54 54 ~76 76 ~ 109 109 ~ 155 155 ~220 220~313 >313
<108 108 ~ 136 136 ~ 172 >172
<43 43 ~62 62 ~ 89 89 ~ 128 128 ~ 185 >185

ASI-K O 20
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Table 3  Appropriate K application rates in soils with different abundance-deficiency levels for wheat in China
/ (K,0  kg/hm?)
(vhn’) ) 7/<50%  6/50% ~ 60% 5/60% ~70% 4/70% ~ 80% 3/80% ~ 90% 2/90% ~ 100% 1/=100%
3.0 60 =84 70 55 42 28 14 0
50 =101 84 67 50 34 17 0
40 =126 105 84 63 42 21 0
4.5 60 =126 105 83 63 42 21 0
50 =151 126 101 76 50 25 0
40 =189 158 126 95 63 32 0
6.0 60 =168 139 111 84 55 29 0
50 =202 168 134 101 67 34 0
40 =252 210 168 126 84 42 0
7.5 60 =210 174 139 105 69 36 0
50 =252 210 168 126 84 42 0
40 =315 263 210 158 105 53 0
9.0 60 =252 209 166 126 83 43 0
50 =302 252 202 151 101 50 0
40 =378 315 252 189 126 63 0
10.5 60 =294 244 194 147 97 50 0
50 =353 294 235 176 118 59 0
40 =441 368 294 221 147 74 0
12.0 60 =336 279 222 168 111 57 0
50 =403 336 269 202 134 67 0
40 =504 420 336 252 168 84 0
1 ( )
— 1
NH4OAc-K 300 mg/kg 1~4
5~7
20 [17,48-49] 40% 50%
3 7 60%
21 44
18 21 40.9% 3
34
[18-47] 1.5 ~
9.0 t/hm’ 0 ~ 231 kg/hm?
(161 3.0 ~ 7.5 t/hm’
0 ~ 160 kg/hm’ 3/4
1~5 1
3.5 2~4
[14] 5~7
8
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Study on Abundance-deficiency Indices of Soil Available Potassium
and Appropriate Potassium Application Rates for Wheat in China

SUN Hongrenl, ZHANG ] ipingz, GANG Lihua’, LU Yucai’, WANG Yinghai4

(1 College of Grassland Science and Technology, China Agricultural University, Beijing 100193, China; 2 Beijing Liukai
Agriculture Sci.&Tech. Co., Ltd., Beijing 100095, China; 3 Beijing Potato Net Agriculture Science Academy, Beijing
100043, China; 4 Beijing Insentek Technology Co., Ltd., Beijing 100086, China)

Abstract: In this paper, results of studies on abundance-deficiency index (ADI) of soil available potassium (SAK) for
wheat and appropriate potassium fertilizer application rate (APFAR) conducted in China were systematically summarized and
analyzed. The results showed that ADI of SAK for wheat in China had improved obviously in recent 30 years. There were
considerable differences in ADI of SAK for wheat in different regions, and ADI of soil NH;OAc-K for wheat for 90% relative
yield (RY) of the complete nutrient treatment except potassium (CNTEP, i.e., K-deficient treatment) changed from 80 to 246
mg/kg. Studies on ADI of SAK for wheat in China left many blank regions except the Huang-huai-hai Plain, Sichuan Basin,
Guanzhong irrigation area and Hetao irrigation area. K deficiency for wheat were common in China, SAK for wheat was focused
on 2 — 4 levels, and most RYs of CNTEP were between 70% — 100%. For research on ADI of soil nutrients, the number of trial
sites should not be too little, and it should be careful and indicated using extrapolating data for the high-end and low-end of ADI.
APFAR was linearly negatively correlated with SAK abundance-deficiency level for wheat. APFAR was linearly positively
correlated with the yield goal of wheat. APFAR was linearly negatively correlated with potassium fertilizer use efficiency in
current season (PFUEICS). When PFUEICS was 50% and the target yield was 3.0 — 12 t/hm?, APFAR for wheat of SAK
abundance-deficiency level 1 — 7 from high to low were 0, 17 — 67, 34 — 134, 50 — 202, 67 — 269, 84 — 336 and 101 — 403 kg/hmz,
respectively.

Key words: Soil testing and fertilizer recommendation; Soil available K; NH;OAc-K; ASI-K; Nutrient abundance-

deficiency index; Fertility index; Fertilizer application rate
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