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A Mathematical Model for Analysis of Comprehensive Agronomic

Measures of Cultivation of High—fat Soybean ‘Changnong18’
CHEN Xi- feng?, GU yan?, WANG Nan*?, LI Yan?, YUE Yang?, WU Chun- sheng'
(1. Crop Research Center of Crop, Jinlin Agricultural University, Changchun 130118;
2. College of A gronomy, Jilin Agricultural University, Changchun 130118,;
3. Academy of Agricultural Sciences of Jilin Province, Changchun 130033, China)

Abstract: Using four- factor and five- level quadratic rotational regression combination design and
taking soybean fat as goal, taking density and application rate of nitrogen, phosphorus and potassium as
research test factors, the influences of different fertilizer application and density of crop to the yield of the
middle- late- maturing soybean cultivar ‘Changnong 18 has been studied in the experiment. The
mathematical models of the fat and fertilizer application and density of crop have been established and
analyzed. The ideal match pattern of various factors and their suitable value scope has been pointed out. The
comprehensive cultivation measures for cultivation of high fat of soybean cultivar ‘Changnong 18’ was
obtained. This provided reference for high- fat soybean cultivation in the central region of Jilin Province.
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1.1
18 ° 4 5 N
° 1. 36
1.645 gkg 0.86 g/ke 5m 5 0.65 m 16.25
120 mgkg 16.5 mgkg 122 m’, 6 m?
mg/ke 26.9 g/kg pH 6.8, DA- 7200
1.2 o
1 kg/hm?
(=2)
) -1 0 1 2
X1( ) 17.96 kg 0 17.96 3592 53.88 71.83
X2( ) 65.22 kg 0 65.22 130.44 195.65 260.87
X3( ) 30.00 kg 0 30 60 90 120
X4 ) 5 15 20 25 30 35
) 0.022 50X;X4- 0.173 75X,X51+0.126 25X,X,
-0.020 00X;X,
2.1 18
36 (2
N.P.K
Y=20.828 33- 0.163 33X,+0.410 83X,+ =3.07
0.356 67X;- 0.255 83X,- 0.004 38X,*+
0.01562X,>-0.091 87X,*+0.004 37X,’-
0.133 75X,X,+0.037 50X, X;- °
2
X1 X2 X3 X4 (%) X1 X2 X3 X4 (%)
1 1 1 1 1 20.98 19 0 -2 0 0 19.98
2 1 1 1 -1 21.21 20 0 2 0 0 21.68
3 1 1 -1 1 20.56 21 0 0 -2 0 19.45
4 1 1 -1 -1 21.01 22 0 0 2 0 21.35
5 1 -1 1 1 20.56 23 0 0 0 -2 21.28
6 1 -1 1 -1 21.27 24 0 0 0 2 20.29
7 1 -1 -1 1 19.45 25 0 0 0 0 21.01
8 1 -1 -1 -1 20.32 26 0 0 0 0 20.55
9 -1 1 1 1 21.48 27 0 0 0 0 20.86
10 -1 1 1 -1 21.57 28 0 0 0 0 20.75
11 -1 1 -1 1 21.19 29 0 0 0 0 20.92
12 -1 1 -1 -1 21.49 30 0 0 0 0 21.05
13 -1 -1 1 1 20.18 31 0 0 0 0 20.48
14 -1 -1 1 -1 21.39 32 0 0 0 0 20.73
15 -1 -1 -1 1 19.78 33 0 0 0 0 21.32
16 -1 -1 -1 -1 20.08 34 0 0 0 0 20.78
17 -2 0 0 0 21.28 35 0 0 0 0 20.48
18 2 0 0 0 20.22 36 0 0 0 0 21.01
F X2X3(F1.2:' 017*)\X2X4(F12:013*)
(F\=- 0.16%) (Fr=0.417%%), ,
F=036%*).  (F=-0.26%) :
o 4 o Y=20.828 33-0.163 33X,+0.410 83X,+

X3Z(F3\3:' 009*) X]Xz(FLz:' 0134*)\ 0.356 67X3' 0.255 83X4' 0.091 87X32'
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0.133 75X,X,- 0.173 75X,X;+0.126 25X,X,
2.2

2.2.1
(X~
(X2~ (X3)~ (X4)
-0.163 33.0.410 83.0.356 67.-0.255 83
5 4
(Xy)> (X5)> (Xo)> (X))o

4

Y=20.828 33-0.163 33X;- 0.004 38X,*
Y=20.828 33+0.410 83X,+0.015 62X’
Y=20.828 33+0.356 67X;-0.091 87X;?
Y=20.828 33-0.255 83X,+0.004 37X,’
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4 X3 Xy
X X

Y=20.82833-0.163 33X,+0410 83X,- 0.004 38
X,*+0.015 62X,>-0.133 75X, X,

( Do 1 4 3, 3
-2 +2
+2
N CV -2
CV 5.07% +2
o CV 1.11%.
3
N P D) 0 0 | 5 Y S CV(%)
-2 19.80 20.48 21.16 21.83 2251 21.16 1.07 5.07
-1 19.90 20.45 20.99 21.54 22.08 20.99 0.86 4.10
0 20.01 20.42 20.83 21.24 21.65 20.83 0.65 3.12
1 20.11 20.39 20.67 20.94 21.22 20.67 0.44 2.12
2 20.22 20.36 20.50 20.65 20.79 20.50 0.23 1.11
Y 20.01 20.42 20.83 21.04 21.65
S 0.17 0.05 0.26 0.47 0.68
CV(%) 0.82 0.23 1.24 2.23 3.15
-2 :
-1 Y=20.828 33+0.410 83X,+0.356 67X;+
+2 0.015 62X,%-0.091 87X3%-0.173 75X,X;
- +2
CV 3.15%, ( 4
Y Y 4 - 2 O
o +2
2.2.2.2 +1.+2
4 Xl \X4
X X +1 0 - CV
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-2 CV -2 +2
5.685% -2
. +2 CvV o (%
0.801% -2 6.07%
4
P K Y S CV(¢
-2 -1 0 1 2 )
-2 18.231 19.211 20.007 20.619 21.048 19.823 1.127 5.685
-1 18.989 19.795 20.418 20.856 21.111 20.234 0.856 4.231
0 19.748 20.380 20.828 21.093 21.174 20.645 0.590 2.858
1 20.506 20.964 21.239 21.330 21.238 21.055 0.336 1.596
2 21.264 21.549 21.650 21.567 21.301 21.466 0.172 0.801
Y 19.748 20.380 20.828 21.093 21.174
S 1.199 0.924 0.650 0.375 0.100
CV(%) 6.072 4.534 3.121 1.778 0.472
0.004 37X,2+0.015 62X,2+0.126 25X, X,
o ( 5
5 S2~+2
+2 N 0 o
2.2.2.3 . -2 CV
4 X, X, 4.019%
X, X, +2 CV
: 0.023%
Y=20.828 33+0.410 83X,- 0.255 83X,+ o
5
P Y S CV(¢
-2 -1 0 1 2 )
-2 21.02 20.52 20.01 19.50 18.99 20.01 0.80 4.019
-1 21.18 20.80 20.42 20.04 19.65 20.41 0.60 2.958
0 21.34 21.08 20.83 20.57 20.32 20.83 0.41 1.944
21.50 21.37 21.24 21.11 20.98 21.24 0.21 0.965
2 21.66 21.65 21.65 21.65 21.64 21.65 0.01 0.023
Y 21.34 21.08 20.83 20.57 20.32
S 0.25 0.45 0.65 0.85 1.05
CV(%) 1.172 2.134 3.121 4.127 5.163
54=625
18
+2 . 19.45%
+2 CV 4.13% 21.7% .
o 60
+2 6 18
-2 21.66, 21.70% 81
) 21.70%
2.3 18 8.82~16.90 kg/hm?
182.49 ~220.12 kg/hm? 71.97 ~88.77

kg/m?

20.31~23.40 /hm?,



3 18 5
6 21.7% (Y2 21.7%)
Xi X X, X X
-2 43 53.09 8 9.88 6 7.41 33 40.74
-1 29 35.8 5 6.17 11 13.58 15 18.52
0 2 2.47 5 6.17 15 18.52 12 14.81
1 3 3.7 17 20.99 20 24.69 12 14.81
2 4 4.94 46 56.79 29 35.8 9 11.11
81 100 81 100 81 100 81 100
-1.284 1.086 0.679 -0.63
0.115 0.147 0.143 0.158
95% -1.509~1.059 0.798~1.375 0.399~0.959 -0.938~0.321
8.82~16.90 182.49~220.12 71.97~88.77 20.31~23.40
3 : 8.82~16.90 kg/hm?
182.49~220.12 kg/hm? 71.97 ~88.77
keg/m? 2031~2340  /hm?
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