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Soil testing and fertilization indices for major grain and oil crops in Fujian
[II models and recommendations for regional fertilization
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Abstract: T hree regional fertilization models for the “high”, “ medium” and “ low” soil fertility grades were estab-
lished based on 227 field tests on the NPK fertilizer efficiency for the grain and oil crops. Representative model anal
ysis showed that 65 7% of the 35 regional fertilization models were typical. The boundary yield derivative method
was used to recommend optimum application rate for the typical models. T he M onte Carlo method was applied for
nom typical models. The results show ed that the average maximum N application rate for the early and the late rice
in Fujian was 162 kg* hm™? with an N P K ratio of 1: 0. 36. 0 72, while the average economic N application rate
was 122 kg * hm=? withan N P K ratio of 1. 0. 32 0 65. The N P K application rate for the rice in the mountain-
ous area was higher than in the coastal area. The recommended N application rate for the mid— reason rice was 206
kg * hm *withan N P K ratio of 1: 0 38: 0 80. The economical N application rates for sweet potatoes, potatoes
and peanuts were 134 217 and 107 kg * hm™? with N P K ratios of 10 0 47: 1 40, 1: 0. 370 1. 00 and 1: 0 50:
0. 98, respectively. It is apparent that considerable differences exist in the appropriate fertilization for soils of differ
ent fertility grades.
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Table 1 Regional fertilization models and type differentiation for rice

RZ
= + + 1 + 17 - - - )
(n= 1) Y= 7119+ 0 1694N + L 9621P+ 17 561K - O 020IN2 - Q 0547P2 0 9116
= 0 1438K2+ 0 0518NP+ O 0096NK+ O 0505PK.
= + + + 7 - - - y
(n= 19) Y= 5120+ 14 447N+ Q 9740P+ 7 1084K - O 0599N2 - Q 0495P2 o 762"
n=
0 0391K2+ 0 0366NP+ O 0176NK+ 0 0134PK.
Y= 3927+ 21 383N+ 4 1662P+ 3 1139K— 0 0752N2 - Q 0870P2— .
(n=22) 0 0164K2+ 0 0060NP+ O 0206NK+ O 0206PK. 0 9902
= + 3 + + 3 - - 3 -
(n= 13) Y= 6692+ 9 532IN+ 0 4732P+ 5 9353K - 0 0348N2 - Q 0355P2 0 9580
- 0 0463K2+ 0 0047NP+ O 0023NK+ 0 0111PK
(n= 8) Y= 5125+ 13 980N + 1 5406P+ 8 4337K - O 0523N2 - O 0329P2- 0 9615 *
= 0 0559K2+ 0 0195NP+ O 0073NK+ O 0169PK.
= + + R + - R - -
(n= 2) Y= 4449+ 9 2449N + 15 366P+ 3 5854K - 0 0397N2 - Q 1853P2 0 9043
- 0 0362K%+ 0 0047NP+ QO 0219NK+ O 0036PK.
= + + 10P+ - 18N2 - 1P2 - -
(n= 21) Y= 6969+ 13 260N + 2 4310P+ 4 3463K - 0 0418N2 - Q 0601P2 0 9762
n= 0 0114K2+ 0 0240NP+ Q 0123NK+ 0 0076PK.
Y= 5306+ 12 199N + L 2082P+ L 6864K - 0 0318N2- Q 0217P2- .
(n= 14) 0 9811
0 0124K%+ 0 008INP+ O 0177NK+ O 0460PK.
Y= 4083+ 14 360N+ Q 9250P+ 3 8271K- O 0522N2- Q 0186P2— .
(n=2) 0 9587
= 0 0328K2+ 0 0075NP+ O 0239NK+ O 0207PK.
Y= 7003+ 15 620N + 3 5978P+ 2 7555K— 0 0478N%— Q 0601P2- -
(n= 14) 0 9662
= 0 0341K2+ 0 0226NP+ 0 0150NK+ O 0247PK.
Y= 5065+ 14 526N+ 6 8658P+ 2 2300K - O 0514N2- Q 1441P2-
(n= 16) 0 9665
= 0 0077K2+ 0 O11INP+ Q 016INK+ O 0372PK.
Y= 3955+ 22 054N + 7 4663P+ 6 5607K — 0 008IN2 - O 1237P2- .
(n=2) 0 9731
= 0 0074K2+ 0 0180NP+ O 0057NK+ O 0128PK.
Y= 6589+ 13 65IN+ L 5652P+ 6 6368K — O 0598N2 - Q 0499P2-—
(n=17) 0 9603
= 0 0580K2+ 0 0263NP+ 0 0160NK+ O 0126PK
Y= 4786+ 13 911N+ 13 087P+ 7 4918K - O 0464N% - Q 4517P%- -
(n=17) 0 9669+
n= 0 1454K2+ 0 0034NP+ Q 0196NK+ 0 3710PK
— _ 2 _ 2
(n= 1) Y= 4155+ 25 813N+ 0 5832P+ 18 395K - 0 0876N2 - Q 1992P 0 9373

Q0 1459K2+ 0 0073NP+ 0 0106NK+ O 1795PK

Table 2 Regional fertilization models and type differentiation for sweet potatoes, potatoes and peanuts

2

R2

(n=2) Y= 30248+ 61 342N+ 25 425K- 0 1997N2- 0 0681K2+ 0 0867NK 1 0000" *
(n= 1) Y= 30416+ 111 67N+ 70 584P+ 123 24K - 0. 5705N2 - Q 7461P2- 0 9300°
= 0 4046K2+ Q 3920NP+ 5. 9006NK+ 0 0514PK
(n=5) Y= 25500+ 32 934N+ 811 520K- O 11654N?— O 2882K*+ O 1077NK 11 0000"
(n=2) Y= 13159+ 119 47P- O 6811P2 0 9669"
(n= 7) Y= 23055+ 511 878N+ 96 006P+ 351 501K — 012659N2 — 11 2048P2 - 0 9702" *
n=

0l 1455K2+ 0 0970NP+ O 1511NK+ O 1816PK
(n= 5) Y= 12938+ 17 517N+ 38 982P+ 191 168K — 01 0838N2 — (I 6838P2- 0 9955° *
n=

0l 0374K%+ 0Ol 1089NP+ O 0161NK+ O 0192PK

= _ 2 _ 2_

(n= 2) Y= 11146+ 186 09N+ 1151 06P+ 611 846K — 01 6342N 11 8154pP 0 9601" *

O 2932K2+ O 2857NP- Ol 0675NK+ O 7095PK
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(n=2) Y= 22955+ 75 984N+ 101 265K- 0l 09824N2— 0l 0019K>— 0 0310NK 0 9941" "
Y= 32597+ 541 078P- 0 3806P> 0 9989" *

(n= 3) Y= 17368+ 511 466N+ 9 1789P+ 48 925K - 012297N2 — O 6037P2— o 9004
- O 1145K%+ 0l 4885NP+ O 0125NK+ O 0226PK

(n= 2) Y= 16189+ 621 463N+ 121 489P+ 38 709K — 012556N2 — O 4227P2 - o 9909* *
= O 1533K2+ Of 1794NP+ O 1096NK+ O 0681PK

(n= 3) Y= 14445+ 69 554N+ 164 83P+ 66l 354K — 013243N2 — 11 1746P2— 0 9685" *
= O 1371K2+ O 3113NP- O 1565NK- 0l 0114PKl

(n= 1) Y= 9887+ 62 536N + 36 332P+ 111009K - Ol 1949N2 - O 5584P2— o 9544
= 0l 0450K2+ Ol 0125NP+ O 0138NK+ O 1208PK

(n= 3) Y= 7160+ 76 690N + 37 274P + 221 151K - 0Ol 1895N2 - O 2780P2— o 9673" *
= O 0580K2+ Of 0820NP- O 0574NK+ 0 0079PKl

(n= 5) Y= 3077+ 131 493N + 18 215P+ 16 689K — 0O 0767N% - 0 1358P2 - 0 9916" *
= o 0680K2+ Of 0277NP+ O 0436NK+ Ol 0409PK

Y= 3418+ 16 007N + 9 3529P + 16 709K — 0Ol 0895N2 — 0 0328P2 -

350
O 1007K2+ 0O 0124NP- Ol 0031NK+ 0 0076PKIl @ 9352

(n=4)
Y= 2382+ 112799N + 5 6629P + 41 0748K — Ol 0269N2 — 0l 0530P2 -
0l 0226K%+ 0 0302NP+ Ol 0163NK+ 0l 0004PK

Y= 2165+ 9 8245N + 7 2955P + 314360K - O 0309N2 — O 0461P2—

(n= 19) ) 0l 9940* *
O 0159K2+ 0 0252NP— 01 0044NK+ 0 0171PKI

(n=4) 0 9895" "

(n=3) Y= 1481+ 16 387N+ 21 1698P + O 1840K - O 0738N2 - 0 0233P2— 0 9376°
"= Ol 0008K2+ Of 0008NP+ Of 0040NK+ O 0538PK

(n=8) Y= 1195+ 9 4411N+ 7 8873P+ 48127K - 0O 0435N2 - O 1207P2— o 9255°
"= o 0375K2+ 0O 0058NP- O 0043NK+ 0 0476PKIl

3
Table 3 Recommended fertilization for rice on soils of different fertility grades
(kg# hm™2) (kg# hm™ 2)

(m) N P05 K, 0 N P,0s K>0

| 114 72 77 7942 - - - -
19 170 92 145 6908 132 47 103 6769
22 163 46 136 6111 - - - -
13 141 27 71 7580 106 0 43 7463
8 158 96 100 6728 126 41 92 6596
2 145 44 96 5632 107 37 86 5541
14 183 59 96 8788 - - - -
16 163 46 138 6797 - - - -

2 147 45 127 6417 - - - -

7 137 61 74 7535 99 14 65 7422
7 178 64 120 6891 139 48 88 6775
1 155 49 99 6373 142 35 83 6258
21 202 69 166 9007 - - - -
14 217 90 162 7741 - - - -

2 179 100 153 5788 - - - -
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Table 4 Recommended fertilization for sweet potatoes, potatoes and peanuts on soils of dif ferent fertility grades
(kg# hm-2) (kg# hm~-2)
(n) N P,0s K,0 N P20s K0
2 181 105 237 47470 136 96 175 43628
14 171 78 215 35396 144 71 187 35186
7 161 56 269 23217 115 45 189 22742
5 227 91 216 32007 205 90 216 29433
5 214 73 271 27910 196 65 219 26513
4 232 100 283 23628 210 60 191 23460
9 83 70 83 5109 70 58 75 4822
23 137 74 160 3502 117 54 118 3460
11 113 63 112 2415 104 47 87 2206
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