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Table 1 Code of factors and level
Level
1 Factors Interval _1 682 -1 0 1 1. 682
N 2.174 0 1.483 3.657 5.831 7.314
1.1 p 9.804 0 6. 686 16.490 26.294 32.980
14. K 2.000 0 1.364 3.364 5.364 6.728
2
Table 2 Fertilizer base of soil used in experiment
(%) ol (%) (%) Slowly available  Quick acting  Quick acting  Quick acting
Total N Total P potassium nitrogen phosphorus potassium
(mg /kg) (mg/kg) (mg/kg) (mg /kg)
1.97 7.0 0. 07331 0. 0325 105. 17 195.3 36. 50 112.5
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2. be x2>+ b7 x1 x3+ bs x2 x3 -+ ho x3°

1.4 SAS(VS8. 1, 2000)
2 s Perten — 8620 R Proc RSREG.
Mathem atica
1.5 2
2.1
y=bo+bix1+bax2+baxs+bax1>+ bsxix2+ 3.
3

Table 3 Matrix of treatment and its protein content

T reatment X0 X1 X2 X3 Protein content T reatm ent X0 X1 X2 X3 Protein content
(%) (%)
1 1 1 1 1 42.55 11 1 0 1. 682 0 41.85
2 1 1 1 -1 42.58 12 1 0 - 1.682 0 41. 68
3 | 1 -1 | 40. 21 13 1 0 0 1.682 41.74
4 1 1 -1 -1 41.93 14 1 0 0 - 1.682 42.59
5 1 -1 1 1 42.19 15 1 0 0 0 42.18
6 | -1 1 -1 41.29 16 1 0 0 0 42.24
7 1 -1 -1 1 42.33 17 1 0 0 0 42. 14
8 1 -1 -1 -1 43.26 18 1 0 0 0 42.20
9 | 1.682 0 0 41. 81 19 1 0 0 0 42.16
10 1 -1.682 0 0 42.59 20 1 0 0 0 42.22
3 ) , 14 (ry ., X2 X3
NN : -1.682. -1.0.1.1.682 ) 5
y = 42.18 - 0. 208x:1 + 0. 081x2 — 0. 223x3 + , la
0.040x12 + 0. 586x1x2 — 0. 137x2” — 0. 229x1 x5 + , ,
0.396x2x310.029x5", F =319.41 (1) . ,
Vs X1, X2, X3 . .
. . . F (x2= —-1. 682, x3 = — 1.
, 3 14 682; xo= -1, xa= — 1;x2=0, x3=0),

. 9

(x2=1,x3=1;x=1.682, x3=1.682),

2.2. 1 N
1 y=43.23-0.8Ix:110.04x1> 1 y=42.45-1.57x2-0.14x2> 1 y=43.78-0.51x3+0.03x3’
2 y=42.61-0.57x110.04x1> 2 y=42.45-0.90x> - 0. 14x2> 2 y=42.80-0.39x31+0.03xs"
3 y=42.18-0.21x:+0.04xi° 3 y=42.18+0.08x2—- 0. 14x2" 3 y=42. 18-0.22x3+0.03xs"
4 y=42.3340. 15x1+0.04x1> 4 y=41.59+1.06x2 - 0. 14x2° 4 y=42.54-0.06x3+0.03x3"
5 y=42.76+0.39x1+0.04x:> 5 y= 41.00+1.73x2-0. 14x2> 5 y=43.35+0.06x3+0.03x3"
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Fig 1 Relationship between N, P and K and protein content in soybean
: X1~ X2 X3 NN .y
Note: xi+ x2» x3 means code of Ny P and K, y means protein content
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Fig 2 Interaction effects of N by P, N by K and P by K on protein content
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Fig 3 Marginal effects of N( a)s P(b) and K(¢) on protein content in soybean
3 R 4 43% xi
, i Table 4 Frequncy of xi value for protein content over 43%
’ 0.286 N P K
’ ’ Coding
; 0. 286 ) Time Frequence Time Frequence Time Frequence
-1.682 8 0. 348 7 0. 304 8 0. 348
’ -1 4 0.174 7 0.304 6 0.261
0 2 0. 087 0 0. 000 3 0. 130
. . 1 2 0. 087 2 0. 087 4 0.174
2.5 1.682 7 0.304 7 0.304 2 0. 087
x -0. 160 -0.217 -0.526
Xi -1.682, -1,0, 1, 1. 682, u
0 K 0.308 0.306 0.251
125 ’ 43. SA 95% —-0.798~0.478 -0.853~0.418-1.047~ -0.005

1.93~4.70 8 13~20.59 1.27~3.37
4. 4 , 43%
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. : 1.93 ~

4.70 g/ 8.13~20.59g/
1.27 ~3.37g/

95% 43%.
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THE EFFECTS OF BASED NPK FERTILIZER ON PROTEIN CONTENT IN SOYBEAN
Ning Hailong Hu Guohua Li Wenbin Li Wenxia

(Soybean Research Institute of Northeast Agricultural University, K ey Laboratory
of Soybean Biology of Minrstry of Education, Harbin 150030)

Abstract The action model was established for the effects of nitrogenous, phosphatic and potassic fertilizer
on the content of protein by using orthogonal regression rotating method. The effects of nitrogenous, phos

phatic and potassic fertilizer on the content of protein in soybean were discussed by this model. The mon
factorial and interaction effects of nitrogenous, phosphatic and potassic fertilizer on the protein content
were affected by other factors. Nitrogen fertilizer has produced a negative effect to protein content, decrea

sing rate became quickly as nitrogen fertilizer coding number increased, whereas phosphor fertilizer has pro

duced positive and negative effect to protein content. Potassic fertilizer has produced negative effect to pro

tein content. Fertilizing measure to getting protein contents over 43 % with 95 % possibility comprised ni

trogen fertilizer 1.93 ~ 4. 70 g/pot, phosphor fertilizer 8. 13 ~ 20. 59 g/pot and potassic fertilizer 1. 27 ~
3.37g/pot.

Key words Soybean; Protein; Nitrogen fertilizer; Phosphor fertilizer; Potassic fertilizer
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