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Table 1

Effect of different fertilization treatments on yield of high protein soybean

7=t Yield/(kgehm?)

N/ (kg+hm?) K/(kg+hm?)

P 50 kg+hm? P 80 kgehm™ P 110 kg+hm?
30 40 2615. 21 27 2730. 24 24) 2855.02 (20)
70 2645. 33 (25) 2756. 57 22) 2883. 68 17
100 2629. 14 (26) 2747.21 (23) 2863. 33 (19
60 40 2992. 33 [@¥)) 3114. 23 (8) 3174. 69 3
70 3140. 85 (6) 3174.78 (2) 3282.48 (D
100 3031.76 9) 3148.11 (5) 3151. 24 4)
90 40 2832.17 @D 2954.02 (16) 3015.02 1D
70 2981. 34 135 3015. 21 10) 3122. 47 7
100 2872.21 (18) 2988. 05 (14) 2991.03 (13)
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Note: The figures in brackets indicate the order of soybean yield from large to small under all fertilization treatments.
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Fig. 1 The average yield of soybean under different

levels of nitrogen, kalium and phosphorus fertilizers
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Table 2 The calculation of multiple orthogonal polynomial regression for soybean yield
No. x y z Xi(x) Xo(x) Yi(y) Yo (y XY, X1Y2 X2Y, XY Z) U
1 30 40 50 —1 1 —1 1 1 —1 —1 1 —30 2615
2 30 40 80 -1 1 -1 1 1 —1 —1 1 0 2730
3 30 40 110 —1 1 —1 1 1 —1 —1 1 30 2855
4 30 70 50 —1 1 0 —2 0 2 0 —2 —30 2645
5 30 70 80 —1 1 0 —2 0 2 0 —2 0 2757
6 30 70 110 —1 1 0 —2 0 2 0 -2 30 2884
7 30 100 50 —1 1 1 1 —1 —1 1 1 —30 2629
8 30 100 80 —1 1 1 1 —1 —1 1 1 0 2747
9 30 100 110 —1 1 1 1 —1 —1 1 1 30 2863
10 60 40 50 0 —2 —1 1 0 0 2 -2 —30 2992
11 60 40 80 0 —2 —1 1 0 0 2 —2 0 3114
12 60 40 110 0 —2 —1 1 0 0 2 —2 30 3175
13 60 70 50 0 —2 0 —2 0 0 0 1 —30 3141
14 60 70 80 0 —2 0 —2 0 0 0 4 0 3175
15 60 70 110 0 —2 0 —2 0 0 0 4 30 3282
16 60 100 50 0 —2 1 1 0 0 —2 -2 —30 3032
17 60 100 80 0 —2 1 1 0 0 —2 —2 0 3148
18 60 100 110 0 —2 1 1 0 0 —2 —2 30 3151
19 90 40 50 1 1 —1 1 —1 1 —1 1 —30 2832
20 90 40 80 1 1 —1 1 —1 1 —1 1 0 2954
21 90 40 110 1 1 —1 1 —1 1 —1 1 30 3015
2290 70 50 1 1 0 —2 0 —2 0 —2 —30 2981
23 90 70 80 1 1 0 —2 0 —2 0 —2 0 3015
24 90 70 110 1 1 0 —2 0 —2 0 —2 30 3122
25 90 100 50 1 1 1 1 1 1 1 1 —30 2872
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Table 3 Variance analysis of soybean yield
SR Source 5SS EHBE df ¥Jr MS F
N() X 232334, 72 1 232334, 7200 225,02* Fo.01(1,17)=8. 40
X 449178. 24 1 449178. 2400 435,03 * Fo.o5(1,17)=4.45
Ky Y 1073. 39 1 1073. 3900 1. 0396
Y, 31344, 46 1 1344, 4600 30,3573 % *
32 H AR A XY, 10. 0833 1 10. 0833 0. 0098
Interaction XY, 5650. 03 1 5650. 0300 5.4721%
X,Y, 3.3611 1 3.3611 0.0033
X2Y, 1883. 34 1 1883. 3400 1. 8240
P(2) z 142044, 50 1 142044, 5000 135,58 *
15 Regression 863522. 13 9 95946, 9000 92,9250 *
4 Residue 17552. 83 17 1032. 5200
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Table 4 Comparison between predicted value and measured value of multiple orthogonal polynomial

regression models for soybean yield

P SENAE T & 218 5 S E T 21H

No. Measured value Predicted value Difference No. Measured value Predicted value Difference
1 2615. 21 2646. 46 —31.25 15 3282.48 3269.19 13.29
2 2730. 24 2735.29 —5.05 16 3031.76 3016.79 14. 97
3 2855.02 2824.13 30. 89 17 3148. 11 3105. 62 42.49
4 2645. 33 2680. 35 —35.02 18 3151. 24 3194. 45 —43.21
5 2756.57 2769. 18 —12.61 19 2832.17 2848. 00 —15.83
6 2883. 68 2858.01 25.67 20 2954.02 2936. 83 17.19
7 2629. 14 2644. 40 —15. 26 21 3015.02 3025. 67 —10. 65
8 2747.21 2733.23 13.98 22 2981. 34 2955.51 25.83
9 2863. 33 2822. 06 41.27 23 3015. 21 3044. 34 —29.13
10 2992. 33 3020. 83 —28.50 24 3122.47 3133.17 —10.70
11 3114. 23 3109. 66 4.57 25 2872.21 2841. 98 30. 23
12 3174.69 3198. 50 —23.81 26 2988. 05 2930. 81 57.24
13 3140. 85 3091. 53 49. 32 27 2991. 03 3019. 64 —28.61
14 3174.78 3180. 36 —5.58
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Orthogonal Polynomial Regression Analysis of Fertilizer
Efficiency Prediction Model for High Protein Soybean

TIAN Yi-xin,GAO Feng-ju,CAO Peng-peng
(Dezhou Academy of Agricultural Sciences, Dezhou 253012, China)

Abstract: In order to optimize the fertilizer application in high-protein soybean production, multivariate orthog-
onal polynomial regression was used in this paper to model the dependence between fertilizer amount and soy-
bean yield. The results showed that with the increase of nitrogen and potassium fertilizer application, soybean
yield first increased and then decreased, and with the increase of phosphorus fertilizer, soybean yield showed a
positive correlation line trend, and the effect size was nitrogen™ phosphate™>potassium. The variance estimate
of regression model established by orthogonal polynomial was 6=31. 261 6. and the 95% confidence interval of
high-protein soybean yield per hectare was U£1. 966=U=61. 272 7, with good effect. According to the model
fitting, the maximum yield of soybean was 3 365. 73 kg+hm?, when N, K and P were 56. 39, 70. 22 and
140. 00 kg*hm™, respectively. The multivariate orthogonal polynomial regression model has practical reference
value for predicting the yield of high-protein soybean under multi-factor fertilization.

Keywords : high-protein soybean; fertilization; production; multivariate orthogonal polynomial regression model
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