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Establishment and Optimization of Mathematic Model for N, P
and K Fertilizer Application to Potatoes
ZHANG Doungyu', ZHANG Wenbin?, XIA Ye'!, WANG Junmei', ZHANG Rong?

(1. Zhangye Cash-crop Technology Extension Station, Zhangye, Gansu 734000, China;
2. Zhangye Agricultural Products Quality Monitor and Inspection Center, Zhangye, Gansu 734000, China )

Abstract: A mathematic model to describe the effect of N, P and K fertilizer on potato yields was established using
three factors universal quadratic rotation combination design. It indicated that the rank of factor effects on potato yields was
N >K>P, and the interaction among the three factors was found. Based on computer analysis, N 465.00 kg -ha”, P,0O;
398.85 kg -ha' and K,0 479.10 kg -ha” were needed to reach the peak value of potato yield, 44.85 t-ha". By testing the
result in a field trial, the application of N, P,O5 and K,O selected based on the mathematic model gave the highest yield, with
fertilizer cost, profit and efficiency of fertilizer investment being 6 900 Yuan-ha”, 10 800 Yuan-ha™' and 1.57%, respectively,
and the cultivation efficiency was much higher than those of other applications.
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31.3 mg-kg™ 198.00 mg-kg” pH 8.12 2
120 g'kg’ CEC 10.8 cmol kg™ 125 g*cm™ Table 2 Experimental treatment program
4806% © X X, X3 X X, X3
K.SO, K,0 50%. 35% Treatment N P,05 K;O || Treatment N P,0s K0
CO NH, , N 46% 40%  NH,H,PO, 1 1 1 1 11 0 r
N 18% 40% P,05 46% 30% 2 1 1 -1 12 0 -
3 1 -1 1 13 0 0 r
¢ 4 1 -1 -1 14 0 0 -
12 5 -1 1 1 15 0 0 0
3 6 -1 1 -l 16 0 0 0
. R 3 7 -1 -l 1 17 0 0 0
3 8 -1 -1 -1 18 0 0 0
: 9 Foo0 0 19 0 0 0
Lo 10 -r 20 0 0 0
1 NN (kg-hm?
Table 1 Coding value of examined factors 3 NN kg-hm™
Table 3 Different application rates of nitrogen
Variable Urea Ammonium biphosphate  Potassium sulfate phosphorus and potassium fertilizer
+r 583.20 500.40 958.20
Treatment Urea Ammonium biphosphate  Potassium sulfate
+1 465.00 398.85 763.93
0 291.60 250.20 479.10 A 465.00 398.85 479.10
-1 116.70 101.40 194.26 B 291.60 500.40 479.10
—r 0 0 0 CK 628.24 423.68 586.82
20 12 m? 3
12mx10m 3 o
110 cm 20 cm 35 e¢m 15 cm Y=403114+2269X,+1.655X,+1977X-1221X >~
o 9.0 x 104 N 1 4471X,%-0471X;40.334X X ,—0.654X X 1-3.696 X,X 5
70% 30% F=4.865 < Fys=8.89
o o F2=5.237>F001:412
2008 4 21 8 30 . F
2009 4 28 8 28 o o
26 a=0.10 :
1.3 Y=403114+2269X,+1.655X,+1.977X5-1.221X >~
2009 4~10 o 4471X,-0471X:~3.696X,X,
2.2
Al B 2.2.1
CK 3 3
N 30 o 3
> > °
2
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Table 4  Yield of different treatments
Treatment Yield Treatment Yield .
1 35.31 11 25.02 0929 0.185. 0.929 2.098. 0.185 2.098
2 44.70 12 27.34
3 37.33 13 44.02 oy
4 28.22 14 30.89 - ® N
5 35.33 15 39.45 N ~
6 38.28 16 42.50 N N
7 34.92 17 39.28 1. 1. 0 N .
8 26.91 18 37.99
. s . o 465.00 kg, 39885 ke 479.1 kg
10 29.20 20 4220 44.85 to
s ) 23
Note: Yield was the average value over three replicates. 5
Y,=40311 +2269 X,-1.221X? Y,= A>CK>B °
40311 + 1.655X,— 4.471X Y;=40311+ .
1.977X; - 0471X % dY,/dX;=0 . . 6900
Y, . 10 800 1.57%
X:=0929 X,=0.185 X;=2.098, Xiv Xon X, °
0.929. 0.185. 2.098 \ N
0.929. 0.185. 2.098 o o
5
Table 5 Effect of different treatments on potato yield
%
Treatment kg (t) t-hm™ yuan-hm™ yuan -hm™ yuan-hm™ Efficiency of
e Yield per plot Yield per hectare Increased yield Increased output value Fertilizer cost Profit fertilizer investment
B 39.10 32.58cC
CK 46.01 38.34bB 5.76 9200 3700 5500 1.49
A 52.38 43.65aA 11.07 17700 6900 10800 1.57
3 107.72 ke 5311 N
° [ 1
A [1] . [M]. , 2002:
> > o 259~261.
o (2] S M.
2000:366~385.
62824 kg. 42368 kg 586.82 kg

163.24 kg. 24.83 kg
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