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A Field Experiment of Fertilization Based on Soil Diagnosis in a 3414 Design
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Abstract: Afieldtrial offertilizationwas conductedina3414 designbasedonsoildiagnosisinordertoincrease potatoyieldand
economicreturn. The mosteconomicfertilizationregime was N 6.04 kg/667 m? P,052.53 kg/667 m? and K,0 9.26 kg/667 m? witha
yield of 1929 kg/667 m? At this rate of fertilization, N : P,Os : K;Owas 1 : 0420 : 1.533; fertilizer cost was 81.61 Yuan/667 m?
outputwas 1735 Yuan/667 m? benefit from fertilization was 291Yuan/667 m? and input and output ratiowas 1 . 4.57. Fertilization
based on soil diagnosis increased potato yield, reduced production cost, and increased the in-season fertilizer use efficiency of
potato. Reasonable combination of NPK fertilizers favored the tuber weight and tuber set. More potassium fertilizer application
increasedthelarge-and medium-sized potato percentage, and thereforeincreased the marketable potato percentage.
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K,050%
! 1.2
1.1 “3414” 2
2012 667 m*N. P05, K,0
1986 m Tkg. 6kg. 14kg L,
o 0~20 cm 3 20 m? 52
334 gkg. pH7.38, cm 35 em 8 14
108 mg/kg 149.9 mg/kg 75 mg/kg, 667m’ 3733
¢ 2 3 12 N °
N 46% P,05 16% 667m* 800 kg
Table 1 Fertilization trial in a 3414 experimental design
Encoding value kg/667 m*> Fertilization rate
Treatment X1 N X2 p X3 K N P,0s K0
1 0 0 0 0 0 0
2 0 2 2 0 6 14
3 1 2 2 3.5 6 14
4 2 0 2 7 0 14
5 2 1 2 7 3 14
6 2 2 2 7 6 14
7 2 3 2 7 9 14
8 2 2 0 7 6 0
9 2 2 1 7 6 7
10 2 2 3 7 6 21
11 3 2 2 10.5 6 14
12 1 1 2 3.5 3 14
13 1 2 1 35 6 7
14 2 1 1 7 3 7
o 5 15 10 N
7 29 7 30 o
% = R x100
) Y =1523.5720+129.8318 N-7.0961 P-4.9637 K-
9.3581 N* - 08799 P* - 0.5509 K*-7.6532 NP + 0.7405
21 NK + 6.5858 PK R=09806 F =
211 EZankfestEom s AReE 1 5k 11.1413 Sy = 64.0470
k=9, n—k—1=4 n
k F Fos 9 4 =

SRl ES PRI

https://www.cnki.net



+308 - 27 5 2013

59988 Fuu(9 4)=14.6591.,  Fus<F  =11.1413<  2202kg/667 m? 7 2090 kg/
Foor 667 m’ 3 2014 kg/667 m*
8 1554 kg/667 m? 1
. 40 kg/667 m* 2.63%
212 BHZRAAT RS EARERREZTG
e a4 7 € o 6
11 145 kg/667 m* 3
N 6.67 kg/667 m>. P,0s 1.55 kg/667 m>. 70 kg/667 m’
K, 0 9.24 kg/667 m’ 1 928 kg/667 m? .
1:0.232:1.386. 12 6.3 641.6 ¢
N 3.80 /kg. P,0s2.88 /kg. K0 540 /kg. . 10
090 /kg 81.61 4 7.3 671.0¢
1735 /667 m* 292.57 /667 m? 667 m’ 11
1:4.67, 56 . 4920¢g 88.1%
N 6.04 kg/667 m>, P,052.53 kg/ 4 54 4578 ¢
667 m*. K,0 9.26 kg/667 m? 1929 kg/  90.6% 8 1
667 m? 1:0.420 :1.533 .
8161 1736 /667m?
291.20 /667 m? 1: 4.57,
213 DAFEReH RS EF 54 o
. 10
2 10 11, 8. 1 7.3 8. 1 6.
2

Table 2 Comparisons of treatments for potato yield and economic character

>100 g 50~100 g S0g % LSR
8 Large tuber Medium tuber Small tuber g %o Medium %o
kg/667 m*>  Tuber Tuber Tuber  Large tuber Small tuber
Treatment . . K tuber
Yield  number per weight per weight percentag percentage
plant plant Num- g Num-— g Num- g percentage 5% 1%
ber Weight ber Weight ber Weight
1 1514 4.8 4252 1.7 2673 15 1166 1.5 414 89.2 62.9 27.4 9.7 e D
2 1818 6.0 507.8 2.1 3229 1.7 1259 23 59.0 84.2 63.6 24.8 11.6 be ABCD
3 2014 7.2 557.8 23 3747 2.1 1195 28 63.7 77.8 67.2 21.4 11.4 abc  AB
4 1868 54 457.8 1.9 3165 1.7 983 19 430 84.3 69.1 21.5 9.4 be ABCD
5 1910 52 501.0 1.8 3130 1.7 1329 1.7 551 96.3 62.5 26.5 11.0 be ABC
6 1944 5.8 533.6 23 3741 1.7 1199 1.8 397 91.5 70.1 22.5 7.4 abc ABC
7 2090 7.0 599.6 25 4232 16 1252 29 513 86.1 70.6 20.9 8.6 ab AB
8 1554 5.8 400.9 1.7 2267 16 1155 25 58.6 68.7 56.5 28.8 14.6 de CD
9 1855 6.1 526.3 2.1 3439 21 141.0 19 413 86.7 65.3 26.8 7.8 be ABCD
10 2202 7.3 671.0 25 4372 22 180.1 2.6 537 91.9 65.2 26.8 8.0 a A
11 1799 5.6 492.0 1.5 2915 19 1418 22 587 87.9 59.3 28.8 11.9 cd  BCD
12 1925 6.3 641.6 29 5142 12 855 22 419 1018 80.1 13.3 6.5 abc  ABC
13 1898 5.2 489.4 1.7 3382 1.6 1158 19 355 94.1 69.1 23.7 7.3 be ABC
14 1933 6.1 519.6 1.8 3255 19 1383 24 558 85.2 62.6 26.6 10.7 abc ABC
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14, 12, 5. 13 1 390.60 1:4.05 11
10 5. 13,4, 9.2 2 667 m? 132.78
8. 1 11 1 123.45 1:1.93 8 667m’
o 43.88 -7.98 I:
22 0.82
3 10 667m? 4 667 m’ 102.2
157.28 462.16 216.78 1:3.12
1:3.94 7 667m’ 128.12 °
3
Table 3 Analysis of economic benefit for potato
1667 m* 1 1667 m* /667 m’ /667 m*
Treatment Potato output Compared with treatment 1 Fertilizer cost Fertilizer profit Value cost ratio
Yuan/667 m* Yuan/667 m* Yuan/667 m’ Yuan/667 m*
1 1362.97 - - - -
2 1636.55 273.58 92.88 180.70 2.95
3 1813.15 450.18 106.18 344.00 4.24
4 1681.95 318.98 102.2 216.78 3.12
5 1719.19 356.22 110.84 245.38 321
6 1749.29 386.32 119.48 266.84 3.23
7 1881.69 518.72 128.12 390.60 4.05
8 1398.87 35.90 43.88 -7.98 0.82
9 1669.58 306.61 81.68 224.93 3.75
10 1982.41 619.44 157.28 462.16 3.94
11 1619.20 256.23 132.78 123.45 1.93
12 1733.27 370.30 97.54 272.76 3.80
13 1708.23 345.26 68.38 276.88 5.05
14 1740.08 377.11 73.04 304.07 5.16
23 o
N N N 85C
N 10 min 65~70°C N
° N N 4 .
4
Table 4 In-season fertilizer use efficiency of potato
(g/kg) glkg g/kg kg/667 m? %
Total N Total P,0s Total K,0O Potato nutrition absorption Fertilizer use efficiency
Treatment
Plant  Tuber  Plant  Tuber  Plant  Tuber N r0; KO N fentilizer P fertilizer K fertilizer
1 20.44 13.23 1.90 2.39 3.36 15.77 5.63 2.15 6.95 - - -
2 17.92 10.43 1.65 2.55 7.66 2032 548 2.66 10.71 - 8.53 26.89
4 22.11 15.34 1.95 2.26 20.39 20.69 6.77 2.07 10.19 16.33 - 23.14
6 17.90 16.35 1.46 2.59 18.59 21.84 8.32 2.71 12.75 38.37 10.62 41.47
8 26.05 16.43 1.92 2.63 6.47 1552 741 2.34 6.85 25.40 3.26 -
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