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Effect of Fertilization and Plant Density on Potato Yield

CUI Xuekai', CHEN Jianlin?, WANG Mingyi?, YANG Guocang?®, ZHENG Hongying®

(1. Zhangyi Industry Station, Xiping, Yunnan 655331, China; 2. Qujing Agrotechnique Extension Center, Qujing, Yunnan 655000, China;
3. Zhanyi Agrotechnique Extension Center, Xiping, Yunnan 655331, China )

Abstract: The effect of fertilization and plant density on potato yield were studied when planted in two lines within a row of
high ridge using the quadratic regression rotation-orthogonal combination design. High rate of NPK increased the potato yield,
however, overdose decreased the potato yield. Through the analysis and optimization of the mathematical model, the best
combination of NPK fertilizers and density was achieved, i.e. urea 16.9 - 32.9 kg, normal superphosphate 77.4 - 79.4 kg, potassium
sulfate 28.7 - 39.5 kg, and the plant density 3 237-3 782 plants on the basis of 667 m? when the target yield was 2 t or more.
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Table 1 Factors, levels, change intervals and code values

used in the experiment ( 667 m?)

Item X, N X, P,0s X; KO X, Hill Density

DERN X, Y

Y= 1788.32500- 156.53333 X+ 35.97500 X, +
59.59167 X;+ 94.86667 X,-26.69583 X,*-21.69583
X7 +29.12917 X35> -68.78333 X,? +35.63750 X X, +

2

Table2 Treatment structure matrix and experiment results

Numb cC, C, C C X X, X5 X, kg kg kg
mber
Hmbe Xuanwei Malong Zhanyi

Xo 17 16 17 3174 | 30 cm]
0 level
A 7 6 8 500
Change interval
2 31 28 33 4174 | 23 ¢m]
1 24 22 25 3674 | 26 cm]|
0 17 16 17 3174 | 30 e¢m]
-1 10 10 9 2674 | 36 c¢m]
-2 3 4 1 2174 | 44 cm]
2
667 m*
2,
2.1
2.1.1
DPS
CON DEEN
X5 . X, Y

Y =2029.05833 - 246.39167 X, + 127.25000 X, -
31.88333 X; + 120.80833 X, — 52.15208 X * — 36.68958
X;? - 2447708 X3+ 42.86042 X2 — 66.50000 XX, -
26.16250 X X5 + 42.38750 X X, + 65.33750 X,X; -
36.46250X,X, —18.87500 X3X,

F P =0.15829

P =0.01

N>P> > K,
2.12
DPS
(X))« Xy

_.
—
—
—
—
)
=

22 25 3674 2076.0 1776.7 2224.4
1 1 1 -1 24 22 25 2674 1464.0 1756.7 1934.9
1 1 -1 1 24 22 9 3674 1959.7 1570.0 1841.5
1 1 -1 -1 24 22 9 2674 14563 1330.0 1868.1
1 -1 1 1 24 10 25 3674 1418.7 1670.0 2038.0
10 25 2674 12783 1463.3 1941.4

1 -1 -1 1 24 10 9 3674 1812.3 1213.3 1561.8

1 -1 -1 -1 24 10 9 2674 1657.3 14433 2041.3

-1 1 1 1 10 22 25 3674 2278.7 2176.7 1971.4
100 -1 1 1 -1 10 22 25 2674 2551.7 1646.7 2117.9
I -1 1 -1 1 10 22 9 3674 24043 2303.3 2361.0
12 -1 1 -1 -1 10 22 9 2674 2466.7 1473.3 2184.5
13 -1-1 1 1 10 10 25 3674 21353 2003.3 1938.1
4 -1-1 1 -1 10 10 25 2674 1694.0 1630.0 1894.8
15 -1-1-1 1 10 10 9 3674 23227 2096.7 2151.2
16 -1-1 -1 -1 10 10 9 2674 1696.0 1796.7 1974.7
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17 -2 0 0 3 16 17 3174 22753 1876.7 2241.1
18 2 0 0 31 16 17 3174 1532.0 1450.0 1994.7
19 0-2 0 0 17 4 17 3174 1862.7 1646.7 2274.4
20 0 2 0 0 17 28 17 3174 2068.3 1720.0 2404.3
21 0 0 -2 0 17 16 1 3174 1986.0 1753.3 2277.7
22 0 0 2 0 17 16 33 3174 2042.7 2020.0 2357.6
230 0 0 -2 17 16 17 2174 2094.7 1493.3 2038.0
240 0 0 2 17 16 17 4174 24727 1496.7 2377.6
25 0 0 0 0 17 16 17 3174 197277 1973.3 1984.7
26 0 0 O 0 17 16 17 3174 20547 1663.3 2594.5
27 0 0 0 O 17 16 17 3174 20283 1743.3 2428.0
28 0 0 O O 17 16 17 3174 2005.7 1883.3 25714
29 0 0 0 0 17 16 17 3174 2558.0 1850.0 24482
30 0 0 O O 17 16 17 3174 2047.0 1830.0 2577.7
31 0 0 0 0 17 16 17 3174 1946.0 1933.3 2461.1
32 0 0 0 0 17 16 17 3174 17493 1563.3 2401.4
33 0 0 0 0 17 16 17 3174 1922.0 1616.7 2597.8
34 0 0 0 0 17 16 17 3174 2038.0 1576.7 2484.8
35 0 0 0 0 17 16 17 3174 1940.7 1746.7 2588.3
36 0 0 0 0 17 16 17 3174 2086.3 2080.0 2431.2
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Figure 1 Relationship beween factors and
potato yield in Xuanwei County
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Figure 3 Relationsip between factors and
potato yield in Zhanyi County
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X, Y 233
Y =4249167+2.71250 X,-1.14583 X,+0.62917 X, X
+248750 X, - 1.58646 X > — 0.08646 X,* — 0.87396 X;* + Y 4
0.02604 X 2+1.65625 X X ,— 0.56875 X X5 +0.18125X X, 3 0
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Figure 5 Relationship between factors and starch contents
——N —=—P,0; —A—K,0 —o—

Y 24
£® 3 667 m? 21
SR 16.9~32.9 k. 77.4~79.4 k.
E :Z 28.7~39.5 kg. 3237-3782 .
j 25 3
20—3 -2 -1 0 1 2 3 4 5
Factor (Code value) o
4
Figure 4 Relationship beween factors and A
large sized tuber rate °
DPS NN
(X)) X, . X5 . .
X, Y ;
Y=14.80833-0.53750 X, 0.14583 X,+0.02917 X+
0.00417 X, + 0.33229 X 2+ 0.14479 X,* + 0.08229 X? — [ ]
0.08021 X2 — 041875 XX, + 0.08125 XX, —0.31875
X X, +0.20625 X,X; +0.48125 X,X, - 0.06875 XX, m 009, 2304y 226227 o
F P = 0.098520

[2] , , . [J].
, 2010, 24(1): 26-27.



