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Agronomic Measures for High Yield of the New Potato Cultivar Xuanshu 4

LIU Zhixiang, ZHAN Kang*, XU Fahai, XU Youxian

( Xuanwei Agricultural Technique Extension Center, Xuanwei, Yunnan 655400, China )

Abstract: Function of the target variable yield with three independent variables, plant density (X), application rate (X;) of
a fertilizer designed special for potato, and seed tuber size (X3), was created for cv. Xuanshu 4 using the design of ordinary
second order rotational regression of three factors, and simulated optimization was made in order to put forward specific
measures for yielding 3 000 kg or more based on 667 m? of land. The interactions of three factors were all positive, and the
impact of three factors to yield was X;>X,>X,. A peak value was found for each of the variables X, and X, about their

impact to potato yield.
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Table 1 The actual value for each level of three factors 21
X, X, X,
Code value lf)’llzrrlllt/(?f:s:; Feft?li/zzfianrale Weight perg seed tuber 4 A
Xs X;
-1.682 2654 12.72 19.54 Y=3384.787+197.749X+46996 X, + 470497 X 3+
-1 3200 50.00 45.00 151088 X X, + 54938 X X5+ 56.188 X,X; — 150054 X >-
0 4000 80.00 75.00 20.284 X, — 119.158 X
1 4800 110.00 105.00 F F =401 > 3.02 Fys
1.682 5346 147.28 125.46
o 4
2
Table 2 Structure matrix in the design of ordinary second ’
order rotational regression of three factors 3 X
X, X, X kg / 667 m’® o
Plot number ; Yield 22
) | | | 3686.3
5 | | O 2042.1
3 1 -1 1 3641.4 95% 4
4 1 -1 -1 2927.1 3 000 kg / 667 m? 3
5 -1 1 1 3022.0 X, 3734~4623 /667 m>
6 -1 I -1 23027 X,  675~859 kg /667 m’
; ‘i ‘1 I jzzzz X,  833-1259g/ .
9 1682 0 0 3306.7 23
10 -1.682 0 0 2532.5 231
11 0 1.682 0 3801.2 : 0 X;
12 0 1682 0 27722 X i#j 0
13 0 0 1.682 4180.8 Y
14 0 0 -1.682 1833.2 Y  =3384.787 + 197.749 X, - 150.054 X ?
15 0 0 0 3381.7 Y =3384.787 + 46.996 X, — 20.284 X,
16 0 0 0 34216 Y =3384.787 + 470497 X;- 119.158X
17 0 0 0 3381 6 4 4 X,
18 0 0 0 34118 X, |
19 0 0 0 33517 X
20 0 0 0 33716 3
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Table 3 Frequency analysis for cultivation experiment of cv. Xuanwei 4
0 2 0, 0,
Level Plant/667r.nz Absolute Frequerf)cy F enilizkagti/orfizgen Absolute Frequerf]cy Weight per seed tlﬁi)er Absolute F requerf)cy
Plant density frequency frequency frequency
1 1854 4 6.7 12.72 13 21.7 19.54 0 0.0
2 3200 13 21.7 50.00 13 21.7 45.00 0 0.0
3 4000 15 25.0 80.00 12 20.0 75.00 16 26.7
4 4800 15 25.0 110.00 11 18.3 105.00 22 36.7
5 5346 13 21.7 147.28 11 183 125.46 22 36.7
7 4179 76.7 104.6
Zj % Szt oo 3734~4623 67.5~85.9 83.3~125.9

30172 <Y < 45106 kg / 667 m> T=125 k=60, Note: Targel yield 3017.2 <Y <4 510.6(kg/667m?) T =125,k = 60.

4 X; (i#j)) 0 232
X; Y kg / 667 m* 1 X, X,
Table 4 Yield (Y) as X;changes when other

two independent variables X; (i#j) are fixed at zero « ”

Factor X; 0 Y
Level v, Y, Ys
Plant density Fertilization rate Seed tuber size Y = 338478672 + 197.749 X, + 46.996X, +
-1.682 2627.7 32517 2256.3 151.086 X X, — 150.054 X * - 20.284 X’
-1 3037.0 3319.5 2795.1 5.
0 3384.8 3384.8 3384.8 5 X, >
1 3432.5 3409.5 3736.1
> X,
1.682 32929 3403.1 3839.1
3742.0 kg / 667 m? 1.682 °
5 X, X,

Table 5 Interaction of plant density (X;) by fertilization rate (X,)

X, X, Plant density

Fertilization rate _1.682 1 0 1 1.682
-1.682 2918.7 3154.7 3248.4 3041.9 2729.0
-1 2814.5 3120.8 3317.5 3214.1 2971.5
0 2627.7 3037.0 3384.8 34325 3292.9
1 2400.2 2912.6 3411.5 3610.3 3573.7
1.682 22219 2804.5 3406.4 3708.3 3742.0

2 X X 54938 X X5 - 150.054 X - 119.158 X,

6
“ v 6 X; >
X, 0 Y X, >
3979.2 kg / 667 m? X, 1
Y = 338478672 + 197749 X, + 470497 X; + X;  1.682 o

hEIM  https://www.cnki.net



.88 .

25 2 2011
3 X3 X, 56.188 X,X; — 20.284 X,> — 119.158 X3’
75
[ ” Xl 7 X3
0 Y > > X,
4 019.7kg / 667 m?
Y = 3384.78672 + 46.996 X, + 470497 X; + 1.682 o
6 X] X3
Table 6 Interaction of plant density (X,) by seed tuber size (X;)
X, X, Plant density
Seed tuber size _1.682 -1 0 1 1.682
-1.682 1654.6 2000.9 2256.3 2211.6 2009.0
-1 2130.4 2502.3 2795.1 2787.9 2610.8
0 2627.7 3037.0 3384.8 3432.5 32929
1 2886.6 33334 3736.1 3838.8 3736.6
1.682 2926.5 3398.8 3839.0 3979.2 3902.6
7 X; X,
Table 7 Interaction of seed tuber size (X;) by fertilization rate (X,)
X, X; Seed tuber size
Fertilization rate Z1.682 1 0 1 1,682
-1.682 2278.8 2753.2 3284.4 3505.2 3543.7
-1 2283.5 2784.0 3317.5 3612.7 3677.3
0 2256.3 2795.1 3384.8 3736.1 3839.0
1 2188.5 2765.7 3411.5 3819.0 3960.3
1.682 2119.0 2722.3 3406.4 3852.3 4019.7
3 4 X .
X2 X3
4 Xl N X3 > X1 >
X, X; X, 3 -
24 4
[ ]
3 000 kg / 667 m?
X, 3734~4 623 /667 m? [1] , ) [M].
, 1996: 1-81.

X,  675~859kg/667 m’
X;  833~1259¢g/ .
4 X,
X
X; -1.682  1.682
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