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Effects of Different Cultivation Measures on Crude Protein
Content and Yield of Silage Maize

ZHU Jianguo', LIU Jing-hui®, GAO Zhankui', LI Li-jun’, ZHANG Yong-ping’, JIAO Liin’
(1. Agriculture and Animal Husbandry Bureau of Hohhot, Hohhot 010020, China;
2. Agronomy College of Inner Mongolia Agricultural University, Hohhot 010019, China)

Abstract: In this article, effects of N fertilizer amount, P fertilizer amount and plant density to crude protein content
and yield of different silage maize in different harvest periods were studied, applying 3 factors optimum saturation design-
ing and regression equations. It showed the effects of P amount to crude protein content and yield increased, and the ef
fects of N amount and density decreased with the postponing of growth stage. The effects of three factors are N> Density
> P in different harvest periods. In general, crude protein content and yield of maize showed single-peaked curve with
the increasing of N and P amounts, showed U-curve with the increasing of density. When harvest in pollen-scattering
stage, grain—filling stage and milk stage, the crude protein yield increased with increasing of N and P amounts. The suit
able N and P amounts were 270— 350 kg/ha and 100- 140 kg/ ha to gain the higher crude protein yield in Hohhot.
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( N (P,0s) (D)3 1
5 , 311-A 12 ( Tab 1 Saturation design of three factors and five levels
1, 2) i 3 i 36 , 15 . Level titer
i s A ” Encode titer N P,05 Density
e an , ’ _2 0 0 3750
22 500 kg/ hm", - 1.414 65.925 35.16 -
-1 - - 4 500
’ 0 225 120 5250
30% 70% . 1 _ B 6 000
3, 1. 414 384.075 204. 84 -
1.3 2 450 240 6 750
2 “31FA”
Tab. 2 Saturation design on 31+ A
Design matrix Trial plan
No. N p D N/ (kg/ hm?) P,0s/ ( kg/ hm?) D/( /hm?)
N;P3Ds 0 0 2 225 120 101 250
N;P3D; 0 0 -2 225 120 56 250
NoP4Dy4 - 1.414 1.414 1 65. 925 204. 84 90 000
NyP2D4 1.414 - 1.414 1 384. 075 35. 16 90 000
NPoDy - 1.414 - 1.414 1 65.925 35. 16 90 000
N4P4D4 1.414 1.414 1 384. 075 204. 84 90 000
NsP3D» 2 0 -1 450 120 67 500
NiP3Da -2 0 -1 0 120 67 500
N.PsD, 0 2 -1 225 240 67 500
N;P 1D 0 -2 -1 225 0 67 500
N;P3Do 0 0 -1 225 120 67 500
NiP1D3 -2 -2 0 0 0 78 750
0.16 XX3
2 EHERGa
Y3= 6. 42+ 0. 65X1— 0.65X 2+ 0. 4X3- 0.30X 1»
2.1 - 0. 15X22+ 0. 37 X32+ 0.52 X1X2— 0. 47 X1X3+
0.64 X2X3
, : 8 11 8 26 9 12 t
3 s 4) , s
: 11 8 26 : N(Xq) > (X3) >
Yi= 9. %8+ 1.17X - 0. 49X>—- 0.67X3- 0. 66X 12 P(X2);9 12 : P(X2)> N(X1)>
+ 0. 32X22+ 0. 47X32+ 0. 15X1X2+ 0. 14X1X3— 0.08 (X3);
Xo2X3 , 8 11 8 26
Yo= 5. 8+ 0.93X - 0. 01X>— 0.11X3- 0. 00X 1» : NP> N > P , 9 12 :P
>N > NP

+0.60X22+ 0.79X32+ 0.17 X1X2+ 0.18 X1X3+
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Tah 3 Test of significance on regression equation
T ) Related IE— ) Significant Surplus standard Related coefficients
reaiments oefficients test level deviation adjust
(1)Equation 1st 0.986 3 7.936 6 0.116 9 0.9330 0.9220
(2) Equation 2nd 0.989 6 10. 560 4 0. 089 5 0.5215 0.9416
(3) Equation 3rd 0.939 6 1.6758 0.429 0 1.619 6 0.59 7
4
Tab.4 Test o significance on regression coefficients
. (1) . (2) . (3)
Treatment Regression equation 1st Regression equation 2nd Regression equation 31d
. t . t .
Patial t value Partial t value Partial t value
Regression related Significant rel ated Signifi cant related Significant
Coefficients  coefficients level coefficients level coefficients level
(Y, 1 0.704 49 6.396 18 0.007 74 0.85911 9.101 86  0.002 80 0.35724 2.04402 0.13353
(Y, 2) -0.38173 2.66123 0.076 26 -0.02497 0.13546  0.90083 -0.35803 2.04919 0.13287
(Y, 3) - 0.478 19  3.508 41 0.039 24 -0.19448 1.07501 0.361 13 0.29404 1.64407 0.198 71
r( Y, 4) -0.44373 3.190 51 0.049 69 - 0.00647 0.035 11 0.97420 -0.15249 0.824 58 0.470 06
r( Y, 5) 0.23503 1.558 11 0.217 09 0.69085 518103 0.01396 -0.07906 0.42384 0.70024
r( Y, 6) 0.22959 1.520 02 0.225 83 0.64424 4.56734  0.019 69 0.128 82 0.69422 0.537 47
(Y, 7) 0.146 73 0.955 84 0.409 67 0.33187 1.90759  0.15249 0.32846 1.85848 0.160 07
r( Y, 8 0.11400 0.75516 0.505 03 0.30430 1.73208 0.18168 —0.25537 1.41151 0.25293
(Y, 9 -0.06630 0.428 16 0.697 42 0.26155 1.46930  0.238 08 0.33380 1.92442 0.149 9
1 2 2 2 2
43 ”»
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Fig 1 Effect of singe of nitrogen, phosphorus and density on crude protein content of silage maize
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Tah 5 Regression equation of crude protein yield of silage maize plant in different harvesting dates
Treatments Second regression fiting equation
(1) Yi= 1074 99+ 53.47 X 1+ 26.04 X>— 28.10 X3—- 73.19 X p— 61.91 X oo+ 72.92 X3+ 97. 23
Equation 1st X 1X2-10.19 X 1 X3- 32.91 X»X3

(2)
Equation 2nd

(3)
Equation 3rd

Yo= 858. 43+ 57.26 X1— 8.15 X o+ 21. 42 X 3— 26.52 X o+ 23.51 X+ 58 74 X »+ 55.38 X | X»— 0.01
X1X3- 18.20 X2X 3
Y3=1662.01+ 191. 17 X 1= 77.76 X2+ 104.26 X3— 99.56 X1o— 118.29 X p— 35. 11 X3+ 123.15
X 1X2— 105.18 X 1 X3+ 114.37 X1 X3
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Tab. 6 Test of significance on regression equation

Treaments Related Flitest Siniicant Surplus standard Related coefficients
’ ooefficients ’ level deviation adjust
(1) Equation st 0.8423 0.542 8 0.786 538 0. 86 0
(2) Equation 2nd 0.853 1 0.594 5 0.760 519 8.81 0
(3) Equation 3rd 0.899 8 0.9455 0.613 245 6.71 0
2.2 9 12
(5.6 8 11 8 26 t 8 11
8 26 , ,
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e T - rrree 1000 | . Xxxxxl S0k o Ty
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Fig. 2 Effect of single o trogen, phosphorus and debsutt ib cryde protein yield of silage nmize
t (7 1 754 kg/ hm?, N 270 , 345
. 3 . 330 kg/ hm’ , P
: N(Xy) > (X3) > P(Xy); , « ”
:NP>P >N 1078 1 674 kg/ hm’, P
N , , P 136 104 kg/ hm® , P
« U”
2 . 3 N ,
N 13 U”
“ 7 1 084 , 889 ,
7
Tab.7 Test of significance on regression coefficient
(D (2) (3)
Treatment Regression equation 1st Regression equation 2nd Regression equation 3rd
R . Partial t Partial t Partial t
egf“;: S31on related t value Significant rel ated t value Significant elated t value Significant
codhicents oo efficients level coefficients level ooefficients level
(Y, 1) 0.010 02 0.713 46 0.527 05 0.024 55 1.46356 0.23952  0.02869 2.12716 0.123 34
(Y, 2) 0.004 88 0.347 46 0.751 19 - 0.003 49 0.20822 0.84839 - 0.01167  0.86531 0.45052
r(Y,3) —0.00509 0.362 89 0.740 75 0.008 89 0.52994 0.63287  0.01515 1.12287 0.343 25
(Y, 49 -0.01218 0.867 62 0.449 43 - 0.010 10 0.60225 0.589048 - 0.01328  0.98427 0.397 56
r(Y,5 -0.010 30 0.733 94 0.516 14 0.008 96 0.53402 0.63036 - 0.01578 1.169 47  0.326 68
r( Y, 6) 0.008 12 0.578 43 0.603 54 0.014 97 0.89264 0.43782 -0.00313  0.23228 0.83127
(Y, 7) 0.020 73 1.477 14 0.236 14 0.027 03 1.61158 0.20544 0.021 04 1.560 14 0.216 63
(Y, 8 —0.00184 0.131 09 0.904 00 0 0.000 15 0.999 89 - 0.01522 1.128 16 0.341 32
r(Y,9 -0.0059% 0.423 34 0.700 56 - 0.007 52 0.44852 0.68420  0.016 55 1.226 73 0.307 42
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