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Field Calibration on Determining Optimum P Fertilizer Rates According

the Soil Available Phosphorus Contents
ZHANG Guo- hui, WANG Li- chun, XIE Jia- gui, WANG Xiu- fang, HOU Yun- peng, YIN Cai- xia, YU
Lei, ZHANG Kuan
(Research Center of Agricultural Environment and Resources, Academy of Agricultural Sciences of Jilin
Province, Changchun 130033, China)

Abstract: Through field experiment, two function equations of p fertilizer rates for the biggest benefitand
the highest yields with the soil available P were gotten. The P recommendation rates for the biggest benefit and
the highestyieldsunderthedifferentavailablesoil PinJilin province were determined. Through 74 field exper-
iments conducted on the planosol soils, black soils and chernozem soils with the different soil P contents (2.1-
81.2ppm), we got the P rates for the biggest benefitand the highestyieldsand variation ranges betweenthem (0-
159 kghaand 10.1- 12.5kgha.). Through the two above results we found that the accuracy and precision was high
ondeterminingthe optimumP fertilizer ratesaccordingtothe soil available P contents.

Key words: The available soil P; The biggest benefit; The highest yield; P application rates; Accu-
racy; Field calibration
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(1.8% 30.7%)

150 280 kg/hm?, K,060 90 kg/hm?

: 1.8% 22.9%; , 6 P,0s0 150 kg/hm?
3% 30.8%; 2.7% 25%% 1.3
(8.5% 384.7%) 20 30 m?,
: 18.5% 4 , 3 , ,
224.7%:; 14.3% 384.7%; Im , 3 6
2% 123.5% , 4 1.4
) , 18%
4 1.5
, 1 2
Y=By+ B; X+ B,X?
( )
“ FERT-1" “ FERT-2" ,
1 2
2.1
() ,
1.1 Y=100.16- 1.250 6 X (R**=-0.800 2) Y=
0 20cm 117.47- 1.296 6 X)(R**=- 0.764 2)
1.2 ( 1)
1
(P05 (P05
Olsen ASI Olsen ASI
(mg/kg) (mg/L) (kg/hn) (kg/hn) (mg/kg) (mg/L) (kg/hm?) (kg/hm?)
2 1.02 97.7 114.9 28 11.58 65.1 81.1
4 1.84 95.2 112.3 30 12.39 62.6 78.5
6 2.65 92.7 109.7 32 13.20 60.1 75.9
8 3.46 90.2 107.1 34 14.02 57.6 73.4
10 4.27 87.7 104.5 38 15.64 52.6 68.2
12 5.08 85.2 101.9 44 18.08 45.1 60.4
14 5.90 82.7 99.3 50 20.51 37.6 52.6
16 6.71 80.2 96.7 56 22.95 30.1 44.8
18 7.52 77.6 94.1 62 25.38 22.6 37.1
20 8.33 75.2 91.5 68 27.82 15.1 29.3
22 9.14 72.6 88.9 74 30.26 7.6 215
24 9.96 70.1 86.3 80 33.69 0.0 13.7
26 10.77 67.6 83.7 91 37.16 0.0 0.0
, 8 () ;
74 4 () , 74
2.2
; 1 [



28 33
( )l 92%
74 , 4 5 3
2.3 74
2 4 74 6
2 (P,05)
?.0) *.0)
2
POsmgkg <O (kghn) @) (kg/hn) (kghm) @
1) 5.0 108.2 14.2 13.1 129.8 17.5 13.5
2) 7.0 96.0 4.5 4.7 122.0 13.6 11.2
7.3 87.3 -2.9 -3.3 111.0 -39 -35
®) 75 78.8 -11.4 14.5 100.1 -7.0 -7.0
@) 8.8 96.0 -5.8 -6.0 104.3 -2.8 -2.7
@ 111 74.3 -10.9 14.7 929 10.3 11.1
@) 11.1 81.8 -3.4 -4.2 106.5 -4.6 -4.3
11.4 88.5 3.3 3.7 108.0 6.1 5.6
Q 115 84.8 -04 .05 98.6 .33 .33
@) 11.5 74.3 -10.9 14.7 102.0 0.1 0.9
®) 14.0 78.8 -3.9 -5.0 106.5 7.2 6.7
) 153 78.8 14 18 108.0 13 105
2) 15.3 92.3 12.1 13.1 108.8 12.1 11.1
@) 16.5 65.2 -13.7 21.0 109.5 12.8 11.7
3) 18.0 70.5 -7.1 10.1 87.0 -7.1 -8.2
) 21.4 71.3 -1.3 -1.8 100.5 11.6 11.5
@ 22.7 64.5 -8.1 12.5 79.5 -94 -11.8
@ 23.3 69.8 -0.3 -04 99.8 135 135
@ 24.2 62.5 -7.6 12.2 75.0 -11.3 -15.0
26.1 76.3 8.6 11.3 95.3 11.6 12.2
) 26.8 65.3 -2.3 -35 81.0 -2.7 -3.3
@] 43.6 69.0 239 34.6 96.8 36.4 37.6
@) 44.1 51.6 6.5 12.6 61.9 1.5 2.4
56.4 33.2 3.1 9.3 46.5 1.7 3.7
81.2 0 0 0 10.1 -1.1 -10.9
3 (P205)
?.0) ?.0)
POsmgkg  *KIMM) (kg/h?) %) (kg/hi) (kghn) %)
12.9 99.0 13.8 13.9 115.5 13.6 11.8
24.8 76.5 54 7.1 96.0 9.7 10.1
14.6 79.5 -3.2 -4.0 96.0 -3.3 -3.4
18.3 88.5 10.9 12.3 102.0 7.9 7.7
14.9 93.0 10.3 111 102.0 2.7 2.7
15.5 72.6 -7.6 10.5 87.9 -8.8 -10.0
58.1 27.0 -0.6 -2.2 374 -49 -13.1
14.6 73.6 -7.8 10.6 87.2 -10.8 -12.4
22.2 60.0 -7.6 12.7 102.0 13.1 12.8
26.0 75.0 7.4 9.8 85.5 1.8 2.1
18.9 99.0 21.4 21.6 106.5 12.4 11.6
34.0 51.0 -6.6 12.9 70.5 -29 -4.1
14.6 90.0 7.3 8.0 108.0 8.7 8.1
18.3 84.0 6.4 7.6 93.0 -1.1 -1.2
25.1 79.5 11.9 14.9 91.2 75 8.2
15.5 79.5 -0.7 -0.9 855 -11.2 -13.1
27.9 76.5 11.4 14.9 945 13.4 14.2
17.9 69.0 -8.6 12.5 85.0 -9.1 -10.7
6.4 96.0 3.3 3.4 103.5 -6.2 -6.0
1) 19.6 66.1 -9.1 13.8 80.9 -10.6 -13.1
27.6 55.4 -9.7 175 63.1 -18.0 -28.5
24.2 81.1 11.0 13.6 97.8 115 11.7
2) 60.3 25.6 0.5 1.9 46.1 6.4 13.9
50.1 38.3 0.7 1.8 52.0 -0.6 -1.2
27.6 63.4 -1.7 -2.7 72.7 -8.4 -11.6
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4 (P,05)
(P05 (P-05)
Pomgkg  “9M T gy %) (kg/hm) (kghhm) %)
@ 41 945 -0.7 -0.7 105.8 .65 .61
@ 29 108.0 115 10.7 1186 5.0 42
@) 6.5 90.0 27 230 99.8 -9.9 -9.9
@ 20.2 72.8 24 .33 86.3 .52 -6.0
@ 6.8 107.3 1538 147 125.0 16.6 133
@ 2.8 1103 163 1438 126.8 132 10.4
@ 45 91.2 -40 44 106.3 -6.0 .56
9.2 99.8 1038 1038 117.8 11.9 101
o 8.6 99.0 8.8 8.8 1133 6.2 55
@ 8.9 1005 115 114 1073 15 14
21 109.5 16.8 15.3 122.4 124 101
o 9.3 102.0 130 127 1125 6.7 6.0
@ 22 114.8 171 14.9 126.0 112 8.9
o 11.2 101.3 148 146 114.8 116 10.1
@ 125 99.8 146 146 1073 5.4 5.0
@ 18.9 713 .51 .72 90.0 .28 .31
@ 106 98.3 118 120 107.3 41 3.8
215 66.0 -7.9 -120 79.5 -10.7 135
@ 323 63.8 3.7 5.8 773 14 18
@ 16.0 795 0.7 -0.9 9223 44 .48
27.4 69.2 41 5.9 88.9 7.8 8.8
o 184 64.1 123 192 83.1 -9.8 118
29.2 75.8 119 153 87.2 7.4 8.5
) 3L4 51.7 -8.4 16.2 715 4.4 -6.2
74
5
920 (PZOS)
(P,0s) , 0 109.5 kg/hm?
(mg/kg) (P.Os kghn?)  (P,0s: kghmd) ,
50 812 0 9.0 101 1110 10.1 125 kg/hm 3 3
6.4 603 256 96.0 374 1065 ,
21 323 510 1095 715 125.0
21 812 0 1095 101 1250 :
5 , (P20s)
(2.1 81.2 mg/kg), : 6 74
6
(P05 (P-0s)
(92% ) ( ) 92% ) ( )
(kg/hn) (%) (kg/hn) (%) (kg/hm?) (%) (kg/hn) (%)
-114~142  -147-131  -59-83  -79-112  -94~175 -118-135  -53~112 -7~10.9
-91-138  -138-~149  -57-87  -91-101  -112~134  -13.1~139 -7.4~9.1 -9.9-96
-8.4~16.8 -12~153  -49-122  -63~124  -99~132  -11.8~10.4 -6.6-82 -7.4~72
-114~168  -147~153 -59~122  -91~124  -112~175 -131~139  -7.4~112  -9.9~109
68 ( 92%) 92%, (50%
(P,0s) , 56%);
-11.4 16.8 kg/hm?(- 14.7% 15.3%) -11.2 , -15% 15% - 13%
17.5 kg/hm(-13.1% 13.9%); 6 14%, [- 50%(
174 ) 100%( il ,
, 5.9 12.2 kg/hm?(-9.1% 12.4%) , ,
7.4 11.2 kg/hm?(-9.9% 10.9%)
’ 3 ( 48
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