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Abstract Based on the uniform design and the computer vision technology we studied the technology and method of
regulation decision-making for winter wheat production in this paper. The research includes the trial design method and
the related population growth status index of winter wheat. A dynamic trial design method was set up. The tria in-
cludes total 17 factors in different growth phrases. Some treatments yielded 6 570 kg/ hm®. The computing formulation
o the population synthesized index was set up. The formulation includes status variables of winter wheat population
such as the plant height , the leaf color and the leaf areaindex. The population synthesized index was involved as afac-
tor in the trial design. The regulation decision-making models were built up by the stepwise regressive method in differ-
ent growth phrases. The regressions are remarkable (R > 0.95) and the predicted errors are from 6. 92 % to 6. 92 %
with two exceptions.
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Table1l Basd desgn treatment for winter wheat production

/ / / ! /
(10 hm®) (kg/ hn?) (kg/ hm?) (= ) (m% hm?) (kg/ hm?)

x1( %o ) X11 X12 X13 X14 X15

/ / / / /
(10% hm?) (kg/ hm?) (kg hm?) (= ) (m* hm?) (kg/ hm?)

x1(Xo) X11 X12 X13 X14 X15

1 225(6.4) 60 105.0 1006 675  232.5 [ 14 330(9.4) 90 105.0 10716 900  142.5
2 225(6.4) 90 142.5 09726 225  232.5 || 15 285(9.4) 90 142.5 1001 450  97.5
3 210(6.4) 120  165.0 10711 900  232.5 | 16 345(10.9) 120  217.5 10716 225 97.5
4 240(6.4) 150  217.5 1001 450  232.5 | 17 345(10.9) 150 67.5 10006 900  97.5
5 225(6.4) 150 67.5 10711 0 187.5 || 18 345(10.9) 180  105.0 09726 450  97.5
6 255(7.9) 180 1425 10701 900  187.5 |[ 19 330(10.9) 60 142.5 10711 0 97.5
7 285(7.9) 60 165.0 10716 450  187.5 [ 20 315(10.9) 60 165.0 09726 675 52.5
8 270(7.9) 90 217.5 10706 0 187.5 || 21 345(12.3) 90 67.5 10011 450  52.5
9 270(7.9) 120 67.5 0926 675  187.5 |[ 22 375(12.3) 120  105.0 10701 0 52.5
10 270(7.9) 120 105.0 10706 225  142.5 |[ 23 375(12.3) 150  142.5 10716 675 52.5
11 285(9.4) 150  165.0 09726 0 142.5 || 24 420(12.3) 180  165.0 10706 225 52.5
12 300(9.4) 180  217.5 10711 675  142.5 || 25 405(12.3) 180  217.5 10716 900  232.5
13 300(9.4) 60 67.5 10001 225  142.5
s kg/ (666.7 m?)
1.0 ,2000—2003
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Table 2 Ted treatment in ring vegetative growth stage
/ / / / / /
(kg/ 666.7 m%)  (kg/ hm?)  (m*/ hm?) (=) (kg/666. 7 m?) (kg/ hm?)  (m*/ hm?) «( =)
X2 X21 X24 X23 X2 X21 X24 X23
1 57.8 0 750 03715 14 21.9 120 750 03725
2 107.3 90 600 03715 15 127.3 0 0 03725
3 24.5 30 300 04-05 16 21.9 90 0 03730
4 90.4 0 450 03720 17 84.2 0 600 03730
5 21.8 30 450 03720 18 142.6 90 450 03730
6 84.2 120 0 04-05 19 42.9 60 600 04-05
7 15.2 90 300 03715 20 161.6 30 600 04-05
8 70.2 120 300 03720 21 36.8 30 0 03725
9 123.3 30 750 03720 22 106.3 0 300 04705
10 82.8 60 450 03725 23 27.1 60 750 03720
11 91.2 90 750 03725 24 104.4 60 0 03730
12 39.2 120 450 03730 25 26.1 120 600 03715
13 86.1 60 300 03715
c* 2005 ; 3
2)
(x3) ) 2.2
4d, , , 2.2.1
, 25
(xa1) (x34) (xa3) , ) X5
5 :
( 3) Xi+1 = f(Xi, Xij, Xjj)
s Xij v Xij
3) =12, 5;j=1,2, 5
(x4) , 25 ,
( Xa4) ( Xa3) , '
5 : 25 (5] ,
Xa 3 , )
(3 ,
4 6 570 kg/ 666. 7 m*
hm? : SPSS :

, 2005
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Table3 Ted treatmentsin reproductive growth and filling-mature stage

/ / /

(kg/ hr?) (m*/ hn?) (=) (m*/ hm?) (G
X3 X31 X34 X33 X4 Xa4 X43
1 1.40 120 0 05705 2.19 600 05721
2 1.28 90 750 04-25 3.34 750 05718
3 1.12 60 0 04-30 2.88 300 05724
4 1.32 60 300 04715 2.92 0 05718
5 1.10 90 600 04715 3.12 450 05718
6 0.88 0 0 04-25 2.73 450 05715
7 0.56 30 600 05705 3.35 600 05712
8 1.69 0 750 0415 3.38 300 05721
9 2.22 90 0 04-30 2.86 600 05715
10 1.95 60 750 04-20 3.20 300 05712
11 1.96 120 600 04715 3.37 0 05721
12 1.46 0 600 0430 3.23 600 05718
13 1.89 30 0 04725 3.28 450 05712
14 1.11 0 300 05705 2.81 750 05721
15 2.06 30 300 05705 2.93 750 05715
16 0.87 90 450 0430 3.10 600 05724
17 1.73 120 450 04730 3.20 750 05724
18 3.51 90 300 04715 3.43 0 05715
19 1.31 30 450 04-20 3.62 750 05712
20 2.94 0 450 04-20 2.94 450 05724
21 1.60 60 450 0425 3.08 0 05712
22 2.66 120 750 04-25 2.98 300 05718
23 0.89 30 750 04720 3.65 450 05721
24 1.71 60 600 05705 2.79 0 05724
25 1.63 120 300 04-20 3.74 300 05715
4
Table4 Guain yidd of treatmentsfor winter wheat production
1 2 3 4 5 6 7 8 9 10 11 12 13

/(kg/hm?) 5745 6112 5407 5572 4920 5932 5842 5505 6570 4957 5242 5422 5520

14 15 16 17 18 19 20 21 22 23 24 25

/ (kg/ hm?) 5437 6562 5797 5767 3727 5542 6247 6127 6120 4784 50947 4837
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1)

X2 = - 130.8932- 0.8332 X1 X13 - 0.5852 X1 X15 +
0.070 72 x1 X12 +31.972 7 Xl( X1/ Xo) -

0.253 4 x11 x12 + 0. 068 43 X11 X13 -

0. 000 510 1 X33 X34 + 0. 000 106 3 X34 X34 +

0. 000 951 8 X31 X34 - 0. 000 381 4 x33
"R=0.9566,F=12.7229 0 =3.18 x10 °
4)

X5 =2534.4350- 583.651 2 x4 - 72. 409 3 x43 -
14. 789 1 X44 - 32.583 3 X41 - 96. 068 7 x12 +
17.200 2 x4 Xa3 + 4. 947 5 X4 Xaa +

1. 0778 2 x13 X15 + 14. 563 5 x13( x1/ Xo) +
26. 771 1 x15( X1/ Xo) - 0. 648 5x3 -
344. 136 9( x1/ Xo) >

R=0.997 7, 28.860 7 x4 X12 + 0. 748 8 X43 Xa1 +
F = 258.750 3, o =2.38 x 0. 868 0 x43 X12 + 0. 818 5 X1
108 *R=0.9800,F=28.6981,a =2.65x10" '
2)
X3= - 2.4578- 0.07385x24 +0.190 4 x11 -
0. 024 83 x1o + 0. 096 633 x13 + 0. 099 09 x15 + 3.9206 0.07465 0.1344 11.9055
0. 003 480 X5 X21 - 0. 001 044 x5 X35 + 2.2.2
0. 028 08 X21 X11 - 0. 008 285 X21 X13 + 1
0. 002 383 x23 X24 - 0. 001 640 x23 X14 + ( (a)) ( E) 2. 88
1 e .8855,
0. 002 487 X24 X11 + 0. 000 860 2 X4 X14 - RS
) - 5.067 74 7.003 8, 1
0. 000 886 3 Xo24 X15 - 0. 022 95 X11 . 21.812 4 % ,
:R=0.9978,F=133.3151 0 =1.07 x10 6.9196 %:
3) ( 1(b)) EeRM SE 0.045 7,
X4:5. 549 78' 0 4122)(3' O 1285)(31‘ _ O 1014 0 084 75,
0.128 4 X31 - 0. 033 57 X34 +0. 024 25 x3 X31 - 1 11. 649 7 % ,
0. 003 551 x31 X15 + 0. 012 01 X371 X371 + 5.3311 %;
180 3.5
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Fig.1 Comparion of growth vaues between measured and predicted by the modds
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