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Effects of Nitrogen and Phosphorus Fertilizer Application and Planting Density
on Dry Matter Content of Super-high Starch Potato Cultivar
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Abstract: The test took cv. Longshu 8 as the testing material to study the effects of the application of nitrogen and
phosphorus fertilizer and planting density on the dry matter content of super-high starch potato cultivars. A mathematic model
for the application of nitrogen (X,), phosphorus (X,), planting density (Xs) and the dry matter content of Longshu 8 (Y) was built by
the quadratic general rotational combination design. The result showed that the influencing order of the three factors on the dry
matter content was phosphorus > planting density > nitrogen. The univariate effects analysis showed that the dry matter
content reached the maximum at 0 level of each factor. The interaction effects showed that at the level of -1.682 - 0, the dry
matter content increased with the increase of any two factors, but beyond the level of 0, the dry matter content decreased with
the increase of two factors. The fertilizing plan for the dry matter content being 29.7% or more as following: pure N was 113.20 -
186.86 kg / ha, P,Oswas 109.30 - 160.68 kg /ha and planting density was 48 219 - 56 781plants / ha.
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Table 1 Code values for each factor

N P,0s Plant / hm?
Code value kg / hm? kg / hm? Density
-1.682 0 0 30000
-1 60.90 54.75 39120
0 150.00 135.00 52500
1 239.25 215.25 65880
1.682 300.00 270.00 75000
Interval 89.18 80.27 13380
14
0~20 em
o
o
105C 30 min
80°C o
1.5
DPS7.05 °
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Table 2 Treatment and dry matter content

2

Treatment code

Factor code

Fertilizer rate and planting density

%

Dry matter content

X, X, X; N kg/hm? P05 kg / hm? Plant / hm®> Density
1 1 1 1 239.25 215.25 65880 28.65
2 1 1 -1 239.25 215.25 39120 27.10
3 1 -1 1 239.25 54.75 65880 29.45
4 1 -1 -1 239.25 54.75 39120 28.51
5 -1 1 1 60.90 215.25 65880 27.60
6 -1 1 -1 60.90 215.25 39120 26.66
7 -1 -1 1 60.90 54.75 65880 29.02
8 -1 -1 -1 60.90 54.75 39120 29.18
9 -1.682 0 0 0 135.00 52500 30.02
10 1.682 0 0 300.00 135.00 52500 30.09
11 0 -1.682 0 150.00 0 52500 29.40
12 0 1.682 0 150.00 270.00 52500 28.86
13 0 0 -1.682 150.00 135.00 30000 28.63
14 0 0 1.682 150.00 135.00 75000 28.56
15 0 0 0 150.00 135.00 52500 33.10
16 0 0 0 150.00 135.00 52500 32.69
17 0 0 0 150.00 135.00 52500 32.33
18 0 0 0 150.00 135.00 52500 29.81
19 0 0 0 150.00 135.00 52500 32.98
20 0 0 0 150.00 135.00 52500 31.51
3 2 1
Table 3 Result of analysis of variance
Source SS DF MS F P Y=32.09642 - 0.88509X
Y=32.09642 - 1.21213X,?
Regression 56.8538 9 6.3171 F,=5.34043 0.0095 Y=32.09642 — 1.40128X32
Residual 11.8288 10 1.1829
Lack of fit 4.0666 5 0.8133  F=0.52390 0.7536 ! 8
Error 7.7622 5 1.5524 Xis RER X; 0
Total 68.6826 19 0
0
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Figure 1 Effect of nitrogen (X,), phosphorus (X,) and planting density (X;) on dry matter content of cv. Longshu 8
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Figure 3 Interaction effect of nitrogen and plant density
Figure 2 Interaction effect of nitrogen and phosphorus on

on dry matter content of cv. Longshu 8
dry matter content of cv. Longshu 8

35
) E32-35
2 =
w232} [@29-32
=]
X %€ R O26-29
8 Y § 023-26
Y = 32.09642 - 0.88509 X > -1.40128 X 2
g
3 .
~1.682~0 8 =
€
0 T x “Op
0~1.682 8 Phosporus level Density level
4 8
° Figure 4 Interaction effect of phosphorus and plant density
3

on dry matter content of cv. Longshu 8



+295 -

O X2\ X} O o
0~1.682 8 29.7%
o 4 . 8
24 29.7% N 113.20~186.86 kg / hm?
DPS 8 P,05 109.30~160.68 kg / hm? 48219~
32.1% Xis 56781 /hm?%,
4 8 29.7%
Table 4 Frequency distribution of dry matter content more than 29.7% for cv. Longshu 8
N X, P05 X, X
Factors
Times Frequency Times Frequency Times Frequency
-1.682 0 0 0 0 0 0
-1 5 0.3333 3 0.2 3 0.2
0 5 0.3333 9 0.6 9 0.6
1 5 0.3333 3 0.2 3 0.2
1.682 0 0 0 0 0 0
X A verage value 0 0 0
S Standard deviation 0.211 0.163 0.163
95% Confidence interval of 95% -0.413~0.413 -0.320~0.320 -0.320~0.320
Agronomic measures 113.20~186.86 109.30~160.68 48219~56781
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