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Study on the recovery rate of K fertilizer under no runoff
and no leaching conditions

XIE Ru-lin, TAN Hong-wei, ZHOU Liu-giang, HUANG Mei-fu
( Soil and Fertilizer Institute, Guangxi A cademy of Agricultural Sciences Nanning 530007, China)

Abstract: Under pot culture conditions with no runoff and no leaching, the recovery rate of K fertilizer
of the 10 major soil types of Guangxi were investigated and the values ranged from 79.0 % to 93. 8 %,

with an average of 87.5%. The correlation of the recovery rate of K fertilizer to soil available K after
harvest was negative and very significant, and so was to soil cation exchange capacity (CEC). The cal-
culation ways of the supply of soil K influenced the recovery rate of K fertilizer very greatly. The cal-
culation of supply of soil K should be based on the variations of soil K status between planting and after

harvesting and the buffer property of soil K, and so as the recovery rate of K fertilizer.
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Tab. 1 Nutrient status of the tested soils
w( total av alable K sbw exchangeable
pH 0. M. )/ w(N)/ w(P)/ w(K)/ w(P)/ w (K)/ avalable K) b(Ca)/ bMg)/
soil No. soil types _ . 1 . . 1 1 1 1
(gkg (gokg ) (g°kg ) (g'kg ) (mg'kg Nmg'kg /(mg'kg ) (emol’kg ) (emol°kg )
A 7.10 19. 89 0.94 0.46 1.26 3.5 78 8 6.67 0.89
white silty soil
B 5.30 14. 09 0.78 0.50 1.69 5.3 46 35 1.75 0.33
ral clayey soil
C 5.51 24. 69 1.70 0.71 16.40 8.5 146 187 6.02 2.29
red loamy soil
D 6.29 12.51 0.71 0.55 27.40 3.5 60 1143 4.15 0.96
crimson sandy soil
E 4.95 17.20 0.85 0.45 5.96 1.8 41 54 0.53 0.20
crimson soil
F 6.99 20. 32 1.42 0.83 6.55 1.9 42 113 12.7 1.79
brown limesto ne soil
G 6.22 3.8 1.66 0.35 3.48 2.1 71 55 7.50 0.62
crimson clayey soil
H 4.80 14. 98 0.79 0.32 16.70 5.5 155 408 12.80 2.89
add purple soil
I 6.59 14. 86 0.82 0.57 1.68 27.8 190 110 5.23 0.98
alluvial sandy sol
J 5.72 16. 83 0.72 0.39 2.11 4.0 45 63 0.99 0.25
marine lateritic soil
) 79.0% ~93. 870 87. 5% A
H
2.1 1 1 .2
2 , 3
| 3 1
84. 170 ~95. 120, 90. 5 %%, .
’ C 1 ’ ’
75.6% ~91. 9%, 86. 6%, ,
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79. 1% ~91. 8%, 85. 9%, ,
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Tab. 2 The uptake of K and the utilization ratio of K fertilizer

NPK NP
the K uptake of NPK/(mg'kg ') the K uptake of NP/ (mg°kg 1) utilization ratio of K fertilize' %
1 1 2 3 1 1 2 3 1 1 2 3
soil No.
the first the first the first the total the first the first the first the total the first the first the first the total
crop year 2 years of 3 years crop year 2 years of 3 years crop year 2 years of 3 years
A 152.3 603.4 1120 1562 59. 6 107.1 127.9 144. 0 85. 8 91.9 91.8 93.8
B 140. 1 547.0 1022 1448 40.0 61.4 72.8 74. 8 92.7 89.9 87.9 9.8
C 198.9 687.5 1193 159 108. 1 211.0 264.9 316.0 84.1 88.2 86.0 8.8
D 169.1 609.9 1111 1560 69. 8 132.2 158. 8 184. 0 91.9 88.5 88.2 91.0
E 129.7 550.0 1015 1429 30.2 61.1 86. 4 92.6 92.1 90. 5 86.0 88.4
F 125.7 520.8 963 1341 23.0 76.8 99.0 138.0 95.1 82.2 80.0 79.6
G 158.2 580.3 1055 1483 56. 1 95.5 128. 1 158.0 94.5 89.8 85.8 87.7
H 216.2 659.5 1153 1533 123. 8 251.5 299.0 339.0 85.6 75.6 7.1 79.0
I 310.5 733.8 1240 1 680 210. 1 273.9 300. 0 3210 93.0 85.2 87.0 89.9
J 124.0 513.8 1027 1457 27.0 60.7 83.1 87.0 89. 8 83.9 87.4 9.6

1) NPK %3 K, NP # Rt K; 47lefl ) 2= (NPK & 32 £ KB 47— NP & 2 I K R47E)/ 47 L6H &) X 100%; 47
fese & % 1 4 108 me/kg % 155 540 mg/ kg AT 2541 080 mg/ kg 3 F 253t 1512 my/ ke
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Tab. 3 The relationship of the utilization of K fertilizer to soil available K or soil slow available K
. -1 ; -
w( avalable K)/ (mg°kg ) w( sow availabe K)/ (mg°kg )
1 1 2 1 1 1 2 1
soil No. afier the after the after the after the after the after the after the after the
before cultuwe before culure
first crop first year first two years last crop first cop first year fisttwo years last cop
A 78 48 42 45 40 78 69 64 60 68
B 46 25 34 74 75 35 35 32 38 42
C 146 77 46 84 81 187 180 179 185 192
D 60 24 32 43 40 1143 1136 1148 1179 1194
E 41 26 30 95 104 54 50 65 68 75
F 42 25 50 115 143 113 105 120 148 163
G 71 30 52 75 81 55 49 52 48 44
H 155 75 86 96 136 408 394 386 372 365
I 190 53 55 75 60 110 98 95 96 92
J 45 39 70 84 79 63 39 70 84 59
r 1 oy
—0.4359  —0.8218 —0.061 0 —0.055 8
the the 1st crop
correlative 1 *x
—0.3875 —0.846 7 —0.1223 —0.1116
coefficient the 1st year
r 2 %%
0.183 8 0.816 9 0.009 4 0.005 8
the first 2 years
3 %
—0.242 4 —0.902 2 0.008 3 0.011 4
the total 3 yeas
4 (CEC

Tab. 4 The relationship of the utilization of K fertilizer and soil changeable Ca Mg and cation exchange capacity(CEC)

soil No.

exchangeable before cultured

b(Ca)/ b(Mg)/ b(CEC)/
(cmol°kg 1) (cmol°kg D Cemol°kg D
A 6.77 0. 89 7. 89
B 1.75 0.33 4. 30
C 6.02 2.29 9. 72
D 4.15 0.96 5. 37
E 0.53 0.20 4.76
F 12.74 1.79 14. 72
G 7.50 0.62 8. 41
H 12.80 2.89 24,92
1 5.23 0.98 6. 76
] 0.99 0.25 2. 55
) 1 the Ist crop —0.1240 —0.528 5 —0.3290
the correlative coefficient(r) 1 the 1st year —0.6170 —0.671 17 —0.770 8" "
2 the first 2 years —0.6978" —0.666 6 —0.801 8"~
3 the total 3 years —0.7633" —0.78 5" " —0.8432""
2.3 ) ,
1 , .
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Tab. 5 The supply of soil K and the utilization ratio of K fertilizer according to the change of soil available K

NPK w(

1

the K uptske of NPK/ (mg kg D) avaibble K after harvested)/ (mg-kg )

soil No. 1 1 2 3 1 1 2 3

the first crop the first year  the first 2 years  the total of 3 years the first crop the first year  the first 2 years  the total of 3 years

A 152.3 603. 4 1120 1562 48 42 45 40
B 140. 1 547.0 1022 1448 25 34 74 75
C 198. 9 687.5 1193 1598 71 46 84 81
D 169. 1 609. 9 1111 1 560 24 32 43 40
E 129.7 550. 0 1015 1429 26 30 95 104
F 125.7 520. 8 9%3 1341 25 50 115 143
G 158.2 580.3 1055 1483 30 52 75 81
H 216. 2 659.5 1153 1533 75 86 96 136
I 310.5 733.8 1240 1 680 53 55 75 60
] 124.0 513.8 1027 1457 39 70 84 79
supply of soil K/(mg“kg71 ) utilization ratio of K fertilizer/ %
soil No. 1 1 2 3 1 1 2 3

the first crop the first year  the first 2 years  the total of 3 years the first crop the first year  the first 2 years  the total of 3 years

A 36.2 43. 4 40 46 107.5 103.7 100. 0 100. 3
B 25.3 14. 5 0 0 106.3 98.6 94. 6 95. 8
C 83.2 120. 5 75 . 107.1 105.0 103. 5 100. 5
D 43.4 33.7 20 24 116.4 106.7 101. 0 101. 6
E 18.1 13.3 0 0 103.3 9.4 94.0 94. 5
F 20.5 0 0 0 97.4 9.4 89.2 88.7
G 49.4 22.9 0 0 100.7 103.2 97.17 98.1
H 9.4 83.2 7 23 110.9 106.7 100. 2 99.9
I 165.1 162. 7 139 157 134.6 105.8 101. 9 100. 7
J 7.2 0 0 0 108.1 95.1 95.1 96. 4

DEEE A E=(FHENT DERXTEE— AR B LIERANESE)K 1 205 4R 5647 &3 K B 1R B 475
BRFAPALAT 2R RS AT S N LR AT 2=0; TR AIR £ =] (NPK & 2 RB472— LR 7))/ 47 L6 A F] X
100%. 47 Me#f 2. % 1| 5 108 mg/kg % 1 F4 540 mg/ kg AT 25K 1 080 mg/ kg; 3 F &3+ 1 512 mg/ ke
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