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Key Technological Measures Research on Advancing

Corn Grain Protein Content
WU Chun-sheng, SONG Ri, WANG Cheng—ji, JIA Shi—fang, GU Yan
(College of A gronomy, Jilin A gricultural University, Changchun 130118, China )

Abstract: The experiment was conducted with the method of the combination design of orthogonal rotating re-
gression, regarding five main cultivated measures: density of cultivation(x;), nitrogenous fertilizer(x,), phosphate fer-
tilizer(xs), potash fertilizer(x,) and harvest—date(xs) as decisive varieties. The effects between the above five factors
and corn grain protein content of Simi25 and Zhongdan9409 were studied, A mathematical model involving the five
cultivated measures affecting the corn protein content was established and analyzed, effects of individual factor and
its interaction on the corn grain protein content were determined and the optimum cultivated measures in certain
conditions were found in a simulation test. It was available for top quality cultivation of corn.
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m,5 0.65 m, 19.5 m?, o ,
4 b o
1 X)
X; X;
®) *) -2 -1 0 1 2
X) 125 /hm) 3.50 475 6.00 7.25 8.50
(X,) 90(kg/hm?) 0 90 180 270 360
X)  45(ke/hm) 0 45 90 135 180
(X, 30(kg/hm’) 0 30 60 90 120
Xy A /) 15/9 19/9 23/9 27/9 1/10
25 9409 25354555 65  /hmd 1 /b
2,
. C o 46-0-020%,  ( 9.79% , 9409
0-50-0)100%, | 0-0-50)50%.2002 4 12.70%.
28 o o , 2.2
1 o ( )
80% , ( )50% s “ ?
2 ’ (Xl) N
(X2) (X3 (X4)\ (Xs)
2.1
24 ~30]
2
(%) (%)
X, X, X3 Xy Xs X, X, X3 Xy Xs —
25 9409 25 9409
1 1 1 1 1 1 9.45 12.33 19 0 2 0 0 0 9.65 12.77
2 1 1 1 -1 -1 9.93 12.49 20 0 -2 0 0 0 9.38 12.05
3 1 1 -1 1 -1 10.19 13.06 21 0 0 2 0 0 9.61 12.60
4 1 1 -1 -1 1 9.29 12.17 22 0 0 -2 0 0 9.28 12.39
5 1 -1 1 1 -1 9.03 11.90 23 0 0 0 2 0 9.74 12.66
6 1 -1 1 -1 1 9.07 11.95 24 0 0 0 -2 0 9.57 12.44
7 1 -1 -1 1 1 9.96 12.26 25 0 0 0 0 2 9.46 12.34
8 1 -1 -1 -1 -1 9.41 12.28 26 0 0 0 0 -2 9.52 12.44
9 -1 1 1 1 -1 9.65 12.52 27 0 0 0 0 0 9.96 12.93
10 -1 1 1 -1 1 9.57 12.44 28 0 0 0 0 0 9.64 12.51
11 -1 1 -1 1 1 9.80 12.67 29 0 0 0 0 0 10.19 13.06
12 -1 1 -1 -1 -1 8.89 11.76 30 0 0 0 0 0 9.98 12.86
13 -1 -1 1 1 1 9.30 12.18 31 0 0 0 0 0 9.73 12.60
14 -1 -1 1 -1 -1 10.07 12.95 32 0 0 0 0 0 9.90 12.78
15 -1 -1 -1 1 -1 9.25 12.12 33 0 0 0 0 0 9.41 12.33
16 -1 -1 -1 -1 1 9.05 11.93 34 0 0 0 0 0 9.61 12.49
17 2 0 0 0 0 9.65 12.75 35 0 0 0 0 0 9.73 12.60
18 -2 0 0 0 0 9.34 12.21 36 0 0 0 0 0 9.82 12.70
25. 9409 .

Y =9.792 +0.057X, +0.090X, +0.037X; +0.070X, -
0.044X;+0.072X,X,-0.186X,X; +0.032X,X, —0.041X,X; +
0.039X,X3+0.092X,X,-0.01 1X;X5~0.236X:X,-0.103X X+
0.107X,X;5 -0.068X,2-0.063X,2 ~0.081X:2 ~0.028 X, -
0.069X’ (1)

Y=12.697+0.040X ,+0.138X,+0.039X;+0.063X .~
0.056X;+0.091X,X, -0.169X,X; +0.016X,X, ~0.056X,X; -
0.017X:X;+0.148X,X,+0.044X,X5-0.179X,X,~0.048X X+
0.052X.X; -0.068X,2~0.085X,2 ~0.064X,2 ~0.050X,> -
0.090X’ )
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; (1.2 2) 0
F s ;®F120.212
F0A05(6.9)=3-37 , F2=4-758 7 F0.01(20.15)=
337, F s F, JF, 3.1
b ’ b
o t ’ tZ \t13 \t33\ 25
[EVINETN PN T B FINEIN 7IN 1N STIN SEIN SVIN BTN 11.77% , 9409
[ZEIN G PP , (1) 14.55%
O®F1=0.616 1 FOA05(6,9)=3-37 ,F2=3.752 7 N N
Fo.01(20,15):3-37 o F , , ’
Fl ’ F2 ’ ’ ’
b o 9’
t , [ZIN SEN CAIN EYIN EVIN 27 NINEN ( 3.
[V £ STIN STIN SEIN ST TN 50N £E 1N PYRN FE s 4),
3 25 9.80%
Xi( ) Xy ) Xy ) Xy( ) Xs( )
(%) (%) (%) (%) (%)
-2 73 12.6 51 8.8 136 23.4 121 20.9 119 20.5
-1 98 16.9 86 14.8 120 20.7 95 16.4 145 25.0
0 137 23.6 132 22.7 73 12.6 75 129 138 23.8
1 141 24.3 165 284 110 19.0 120 20.7 103 17.8
2 131 22.6 146 252 141 24.3 169 20.1 75 129
580 580 580 580 580
X 0.27 0.46 0.00 0.21 -0.22
Sx 0.05 0.05 0.06 0.06 0.05
95% 0.17 ~0.38 0.36 ~ 0.57 -0.12 ~0.12 0.08 ~0.33 -0.33 ~-0.12
6.21 ~6.48 212.4 ~231.3 84.6 ~95.4 62.4 ~69.9 21/9 ~22/9
X, /hm?, X, X5 . Xy kg/hm?, X /
4 9409 12.50%
Xi( ) Xy ) Xi( ) Xy( ) Xs( )
(%) (%) (%) (%) (%)
-2 86 124 54 7.8 134 19.3 105 15.1 107 154
-1 143 20.6 84 12.1 139 20.0 104 15.0 181 26.1
0 168 24.2 187 26.9 137 19.7 146 21.0 184 26.5
1 166 23.9 202 29.1 146 21.0 161 23.2 146 21.0
2 131 18.9 167 24.1 138 19.9 178 25.6 76 11.0
694 694 694 694 694
X 0.16 0.50 0.02 0.29 -0.14
Sx 0.05 0.05 0.05 0.05 0.05
95% 0.07 ~0.26 0.41 ~0.58 -0.08 ~0.13 0.19 ~ 0.40 -0.23 ~ -0.05
4.57 ~4.76 216.9 ~232.2 86.4 ~95.9 65.7~172.0 22/9
32 Y5:030X1—058X2+014X3+013X4+073X5
(1 @ s Y=8.52+0.04Y,+0.08Y,+0.04Y;+0.07Y,-0.13Y s+

25:
Y ,=0.33X,+0.62X,+0.47X;5-0.42X,+0.33X;
Y,=0.16X,+0.51X,-0.30X;3+0.75X,+0.27X
Y;=-0.59X,+0.02X,+0.71X;+0.38X,+0.04 X5
Y,=0.66X,-0.16X,+0.41X3+0.32X,~0.53X

0.11Y,*-0.02Y,*-0.20Y;~0.05Y,*~0.11Y ¢
9409 .
Y ,=0.40X,-0.48X,+0.36X5-0.67X,~0.16X;
Y,=-0.38X,+0.44X,+0.23X5+0.21X,-0.75X
Y;=-0.58X,-0.56X,+0.04X;+0.21X,-0.55X;
Y,=0.58X,-0.46X,-0.53X3+0.41X,~0.02X
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Y=0.14X,-0.21X,+0.73X3+0.54 X +0.32X
Y=12.70+0.07Y,+0.00Y,—0.03Y5+0.01Y,-0.15Y s+
0.1Y,>0.21Y,*-0.12Y;*~0.04Y 2-0.09Y 5>
, 25
: > > > > ;
9409 : > >

y:=-0.028 2X 2+0.070 4X,+9.792 2(0,0,0,X,,0)
y5=-0.069 5X2-0.043 7X5+9.792 2(0,0,0,0,X)
9409 .
v1i=-0.067 6X,*+0.039 6X,+12.696 7(X,,0,0,0,0)
y,=-0.085 1X2+0.137 9X,+12.696 7(0,X,,0,0,0)
y:=-0.063 9X2+0.038 7X:+12.696 7(0,0,X5,0,0)
y:=-0.050 1X.2+0.062 9X,+12.696 7(0,0,0,X,,0)
y5=-0.090 1X2-0.056 2X5+12.696 7(0,0,0,0,X)

’

“ 7 s , 5
; 3.4
; m s m-2
, , 2 y=
, o agtax.+ax+axxtFaxirax’,
3.3 o
25 ,
y=b, +j=Zl b X, +§‘,~ b, X, X, +j=21 b, X, o100 ’
m-1 , o
y=agtax.ta.x,.” 3.5
(0 ) , y
25 °
yi=-0.068 2X >+0.057 1X,+9.792 2(X,,0,0,0,0) .
y,=—0.063 2X,*+0.090 4X,+9.792 2(0,X,,0,0,0) »
y5=-0.080 7X;?+0.037 1X3+9.792 2(0,0,X;,0,0) ( 5)s
5 25, 9409
9409 25
-2 -1 0 1 ) -1 0 1 2
031 0.17 0.04 -0.10 -0.23 0.33 0.19 0.06 -0.08 -0.22
0.48 031 0.14 -0.03 -0.20 0.34 0.22 0.09 -0.04 -0.16
0.29 0.17 0.04 -0.09 -0.22 0.36 0.20 0.04 -0.12 -0.29
0.26 0.16 0.06 -0.04 -0.14 0.18 0.13 0.07 0.01 -0.04
030 0.12 -0.06 ~0.24 -0.42 0.23 0.10 -0.04 -0.18 -0.32
5 , . 0.81(252.9 kg/hm?) \
, 0.30 (103.5 kg/hm?) 0.63(78.9
25 , 042(6.53  /hm) ke/hm?) 0319 21~22 )
0.71(243.9 kg/hm?) .
0.23(100.4kg/hm?) 1.25(97.5 kg/
hm?) ~0.3209 21~22 ) 4
. (1)
9409 s 0.30(4.80 /hm?) 25 9.79%,
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12

11.77%; 9409
12.70%,
14.55%.,
(2) :
25(>9.80%): 621 ~648  /hm?,
2124 ~ 2313 kg/hm®,  84.6 ~ 95.4 kg/hm?,

62.4 ~69.9 kg/hm?, 9 22
9409(>12.50%) 4.57 ~4.76 /
hm?, 216.9 ~ 232.2 kg/hm?, 86.4 ~95.9 kg/
hm?, 65.7 ~72.0 kg/hm?, 9 22
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25. > > > > o
9409 . > > > > o
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