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mo= 6, mr= 6, 20
20 m”, ) )
1( 6d; 37.5 kg- ha ';
8 m)
1 (r= 1.682 )
Table 1 Element level coding for experiment
—r -1 0 1 r
xi( /) 28/9 2/ 10 8/10 14/ 10 18/ 10
x2/ kg ha=! 65 90 127.5 165 190
x3/m 2 8 16 24 30
3
3.1
2
2
Table 2 Structure matrix and target
%1 x2 x3 Ya ¥b Ye yd ye yf }’:a

1 1 1 1 5227 238 497 170 4.6 29.2 5134
2 1 1 -1 5212 193 480 110 4.4 31.9 5 140
3 1 -1 1 3 886 171 552 155 6.2 29.8 4 092
4 1 -1 -1 4307 270 458 179 5.4 23.2 4517
5 -1 1 1 5356 424 450 217 6.1 32.3 5295
6 -1 1 -1 4926 215 494 184 5.0 34.3 4 868
7 -1 -1 1 4979 172 477 181 3.5 43.7 5 200
8 -1 -1 -1 4951 180 477 198 5.2 36.2 5193
9 r 0 0 4973 140 378 110 4.1 28.1 4 819
10 -r 0 0 5574 210 415 168 3.7 41.8 5517
11 0 r 0 4621 190 422 212 5.8 28.8 4 858
12 0 -r 0 4709 203 557 247 7.6 31.0 4 254
13 0 0 r 5218 201 380 152 4.5 35.2 5123
14 0 0 -r 5243 170 367 138 4.1 31.1 5121
15 0 0 0 5205 161 342 106 4.2 28.5 5242
16 0 0 0 5106 153 327 92 2.7 35.6 5242
17 0 0 0 5390 183 284 68 2.4 30. 1 5242
18 0 0 0 5141 199 353 114 2.9 31.0 5242
19 0 0 0 5231 170 322 78 2.1 32.9 5242
20 0 0 0 5582 179 310 53 2.1 35.8 5242

:r= 1. 180
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y=f(x;) = bo+ ijxj+ Z bijxix; + Z bijxj (1)
= ) =1
3
2
bo = KZya+ EZ(Z X%y ®)
<3
b= e IZ X9y
bij = m;lz X X Y«
P
bij= (F- 6) Z Xy yo + GZ Z Xgye+ EZ Y
=1
4
,K E F G e , X9 Y&
2 ) 3 ,
, (&< 0.05)
) }’a
3.2
(1 3
2
R 3 br > b2 > b3,
3
Table 3 Model regression coefficient and verification
Ya Yb Ye Yd Ye ¥y
bo 5241.91 172.4 333.4 85.0 2.73 32.29
by - 209. 49 -17.3 2.0 - 19.4 0.11 - 4.06
by 179. 36 18.7 -37.3 - 6.7 -0.24 - 0.65
b3 0.59 14.6 1.8 5.5 0.08 1. 19
b2 236.73 -37.1 -2.9 -9.5 - 0.65 2.68
b3 - 107.93 -31.9 19.4 2.5 0.20 -0.20
b3 104. 80 45.1 -15.1 16. 8 0.28 -2.35
bi - 27.33 10.2 37.2 18.7 0.42 0.91
by - 242.52 17.8 62.6 50.6 1.40 - 0.87
b33 - 42.52 13.9 2.4 20. 8 0.54 0.28
2.24% 106 5.4x 104 .5% 104 5.2x 104 37.64 363. 26
N 7.07%x 10°  1.3x 10 6% 10*  4.8x 10? 0.79 6. 40
S
S 7.19% 104 1.4x 103 L2% 103 2.7% 103 3.09 55.34
3.02x 100 6.9x% 104 .3%x 105 5.5x% 104 41.52 425.00
0.05 0.05 0. 05 0.01 0.01 0.01
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(2) ,
yi= 5241.91 - 209.49x1 - 27.33 xi
y2= 5241.91 + 179.36 x> - 242.52 X3 (2)
y3= 5241.91+ 0.59 x5 - 42.52x3
(2) ’ X1l,X2,X3
d
D= - 209.49 - 5466 x1
%ﬂ: ~ 179.36 - 485.04 x2 (3)
X2
drs_ 950~ 85.04 x5
dxs
j‘i‘j: 0(- 1.682< x:i< 1.682) , - ~250
yi . T:
sx1 — 1.682( 28/ 9); x2 D =
0. 370( 141.4kg - ha"'); x5 ‘; =
0. 007( 16. 0 m), (2 < ]
2 LR
(3) " e
(0 &
3
(1) ;
r= — 1.682
5517.0kg- ha '; (2) x2
[ - r. 0. 37) Fig. 1 Diagram of effect of a single factor
’ ’ (Yield related to x 1, x2 and x3 is denoted by the curve
x2 ) ) X2
and the marginal effect of x2 by the straight line)
0. 37 5242.0
kg ha ' , N
x3 s 11
’ ! /; °F
/ gt h
. / _,
(3) v
x 1x2( > go.0s,
Fig- 2 Combined effect of x1 and
yiz=5241.91 - 209.44 x1+ 179.36x2 + %2 onyield (x 102kg)
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236.73x 12— 27.33x1— 242.52x3
s 2 x2 s X1
Jxnw2) (ro- 1) 3427 kg ha ' .
Jxnx2) (=71.0) 5517 kg* ha ',
3.3
(1 ; X0
5
If(xo) &f(xo) 3f (x)
L Gde Gndo - 547 236.7 - 107.9
A= a;’zggc"f azfai’g“’ a;’;(g;’: = | 2367 - 485.0 104.8
Of(x0)  Tf(x0) If (x0) - 1079 s = 80
Qv 30k & 302 &3 )
A : . .
, - 1.682< x< 1.682
, 4 5100 kg- ha '
0 2 11 115.3 138.2 kg ha ',
13.6 19.9 m, :
4
Table 4 Frequency of optimized schemes for high-yield
x1( ) x2( ) x3( )
- 1.682 14 0.378 3 0.081 6 0. 162
-1 10 0.270 9 0.243 8 0.217
0 9 0.243 13 0. 351 6 0. 162
1 3 0. 081 10 0.270 10 0.270
1. 682 1 0.028 2 0. 055 7 0. 189
37 1.0 37 1.0 37 1.0
X -0.77717 - 0.016 7 0.099 5
Sy 0.1572 0.157 7 0.201 0
- 1.0858 0.469 6 - 0.3258 0.284 0 - 0.294 4 0.4930
10 2 11 115.3 138.2kg- ha™! 13.6 19.9m
%k ;¥ o= 95%
( 3),
: (y0)206£ 75 - m 7, (y.) 353+ 108
m >, (ya)115£ 35 - m % LAI(y.) 3.0 1.2, (yr)36.5% 4.8%,
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STUDY ON MODELS OF WHEAT GROWTH
BETWEEN FOREST BELTS

Jing Yuanshu
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(Chinese A cademy of Forestry, Beijing 100091)

Abstract In the context of experimental observations and the quadratic regression revo—

lution design, a group of models are established for three controllable cultivation factors and
dynamic indices of wheat mass development between forest belts, with the yield effect relat-

ed to one and all of the factors investigated, thereby sorting out an optimal scheme to provide

assistance for normalized cultivation and prediction and control in advance of the crop for

purposes of high yield.
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