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Effect of Nitrogen, Phosphorus and Potassium Fertilizer on
Yield of Potato in Southwest of Shandong Province
WU Jing, YANG Xiaohua*, XU Baolian

(Jining Academy of Agricultural Sciences, Jining, Shandong 272131, China )

Abstract: The potato variety 'The Netherlands 15' was tested using two general revolving combination design, and three
factors regression mathematical model of nitrogen (X.), phosphorus (X,) and potassium (X;) was established and the
optimized range of fertilization by the analysis of variance and mathematical model optimization were obtained. The results
showed that the order of three fertilizer factors on potato yield was K (X;) > N (X1) > P (Xz). When the optimized range of
nitrogen fertilizer (N) were 16.755 - 24.675 kg/667m’, phosphorus fertilizer (P,Os) 8.36 - 11.64 kg/667m? and potassium
fertilizer (K.O) 42.24 - 48.48 kg/667m?, the yield could be more than 2 782.04 kg/667m”.
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1.1 RIeRA

IR TEDE T T AR 27 Bt T 4% 6 5L 3
11, Hakahch w215, a5 pH7.1, AHLR
19.6 g/kg, BRAFA 75.6 mgke, HAHE28.7 mke, i

U 56.7 mg/kg.
1.2 RWAE

IR A (X)) | BEAE O0) AR (X,) 347,
K = R —UGE e AL A 30T, SRR 2K
K HGS AR 1. 20 0/NX, PUSERAR T, /NX
K5.0m, 932 m, 3IREE, /PNXHEF16 m*. L84
BREMATIE N . 25 cm x 80 em, F/NXFiHE 100
o IRBHTTALRINIRZE (N 46.4% ), 1 BERRES (PO,
16%), B (K0 51%)-
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Table 1 Experimental factor and code level

I E £ Jiti FH 5 [A] 3 (kg/667m?) 4ifih 7K Code level
Experimental factor Application method Spacing -1.682 -1 0 1 1.682
X, 80%Efiti , 20% 3K it 15 4.77 15 30 45 55.23
X, ot 5 1.59 5 10 15 18.41
X, 80%KLjitl , 20%3E Jit 15 4.77 15 30 45 55.23

IGHE R B2E, P4 30~50 ¢, ZFK
1~2 cm, 20154E3 H 4 HApHE, 6 H 8 HUE, 4K
AR, H R —E B,
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21 HEFEEREST
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DPS(V7.05) REMFT 400, Al 1" & (V) 5A
JEXD . BEIEOG) o BAE(XG) =0 = o ik E
ISEA &2 RiR

Y = 2 990.806 91 — 115.067 61X, — 6.098 82X, +
242.195 02X, — 100015 82X — 89.055 49X7 — 116,663 24X7 +
8.000 37X.X> + 1.271 13X,Xs— 8.354 62X.X;

X7 AR R T B R e (3R 3), R
LA F ) PAE = 0.136 7 > 0.05, KA EFE,
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Table 2 Yield of potato under different treatments

fﬁf—' ¥, XY, Y. s i(\];i/gmm:) iij% ¥, Y. Y, 7 i(\l;ii'67m2)
1 1 1 1 2858 11 0 1.682 0 2651
2 1 1 -1 2332 12 0 -1.682 0 2 649
3 1 -1 1 2863 13 0 0 1.682 2212
4 1 -1 -1 2335 14 0 0 -1.682 2931
5 -1 1 1 3126 15 0 0 0 2890
6 -1 1 -1 2637 16 0 0 0 2886
7 -1 -1 1 3195 17 0 0 0 3051
8 -1 -1 -1 2 640 18 0 0 0 3141
9 1.682 0 0 2726 19 0 0 0 2956
10 -1.682 0 0 2511 20 0 0 0 3051
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Table 3 Analysis of variance for yield results

AR SN SR F HEE ¥y (iBS Fi PE
Variation source sS DF MS Partial correlation F value P value
X 180 824.3 1 180 824.3 -0.7222 10.904 3 0.008
X, 507.975 2 1 507.975 2 -0.0553 0.030 6 0.864 6
X 801 089.6 1 801 089.6 0.9102 48.308 1 0.000 1
X2 144 1585 1 144 158.5 -0.6819 8.693 2 0.014 6
X, 114 294.2 1 1142942 -0.638 8 6.892 3 0.025 4
X: 196 142.1 1 196 142.1 -0.736 1 11.828 0.006 3
XX, 512.048 1 512.048 0.0555 0.0309 0.864
XX 12.926 1 1 12.926 1 0.008 8 0.000 8 0.978 3
XX, 558.398 1 558.398 -0.0579 0.0337 0.858 1
[ Regression 1364 317 9 151 590.8 F,=9.14139 0.001 4
Pl 4% Residue 165 829.1 10 16 582.91
A Lack of fit 113 812.1 5 22762.41 F,=2.187 98 0.136 7
12 Error 52 017.02 5 10 403.4
ST Total 1530 146 19
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Table 4 Effect analysis of single factor

IKF- X, X X;
Level (kg/667m’)  (kg/667m’) (kg/667m?)
-1.682 2901 2739 2254
-1.341 2965 2831 2456
-1 3006 2902 2632
-0.5 3023 2969 2841
0 2991 2991 2991
0.5 2908 2969 3083
1 2776 2902 3117
1.341 2657 2831 3106
1.682 2514 2739 3068
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Table 5 Optimization of fertilizer application

éﬁfgﬂ(qz X\ Xz X3
Code level KEL Time  Jii%E Frequency KEL Time B Frequency UL Time 4R Frequency
-1.682 9 0.2308 4 0.102 6 0 0
-1 13 03333 10 0.256 4 0 0
0 13 03333 11 0.282 1 9 0.230 8
1 4 0.102 6 10 0.256 4 16 0.4103
1.682 0 0 4 0.102 6 14 03590
A% WMD -0.619 0 1.014
FRUELR SE 0.135 0.167 0.101
95% A X [
05% confidomee interval -0.883~-0.355 -0.328~0.328 0.816~1.212
i T ALK ] (kg/667m’
R ALALECR] (kg/667m’) 16.755~24.675 8.36~11.64 42.24-48.48

Optimal interval of fertilizer application

WP EH A PTEE R (£S), SRE7EK
T2 782.04 kg/66Tm* A& 7 A 394, X
394Ny G A AR R UE AR S A, A5 T
PR T2 782.04 kg/66Tm* I X, . X, Fl X, 25 5 95%
f) B A X 1A 43 1) 4 -0.883~-0.355, —0.328~0.328
0.816~1.212, RIS KT 2 782.04 kg/667m’
9 I it B DA DX TR) 2 N 16.755~24.675 kg/
667m*, P,0s 8.36~11.64 kg/667m* . K0 42.24~48.48 ke/
667m’,
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