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Effects of Fertilizer and Density on Photosynthetic
Characteristics and Yield of Potato
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(1. College of Agriculture and Animal Husbandry, Qinghai University, Xining 810016,China;
2. Qinghai Academy of Agriculture and Forestry Science,Xining 810016, China)

Abstract: Densities and different fertilizers of nitrogen (N), phosphate (P),and potassium (K) were
tested in field experiments of three replications using 4 factors 5 levels versatile regressive rotary com-
pound design. The results indicated that photosynthetic rate of potato leaves and plot yield showed sig-
nificant regression relations with different combinations of fertilizer and density; The effect of fertiliz-
er and density on photosynthetic rate of potato was K> N> P>> density; The effect on plot yield was
K> P> N> density; There was significant positive correlation between photosynthetic rate of potato
leaves and plot yield. Too low or too high N,P,K may inhibit photosynthetic rate of potato leaves. The
photosynthetic rate of potato leaves decreased with the increase of potato density,and the rate acceler-
ated. Interactions of N X P,NXdensity,and KX density had positive influence on photosynthetic rate
of potato leaves. Interactions of NXP,NXK,and P XK had positive influence on tuber yield. The opti-
mal combination for the maximum photosynthetic rate of potato leaves was N 172.5 kg « hm *,P,O;
112,125 kg « hm ?,K,0 90 kg « hm ?,and density of 60 000 plants « hm *. The optimal combination
for the maximum theoretical yield was N 172.5 kg « hm™*,P,0; 112. 125 kg + hm™*,K,O 67.5 kg -
hm™?,and density of 60 000 kg « hm™%.
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Table 1 Level coding of four factors

K4 t5 (r =2) Level coding

AR AR X 8]
Test factor 2 1 0 . _9 Change Interval
X1 (N) 207 172.5 138 103.5 69 34.5
X2 (P,05) 138 112.125 86. 25 60. 375 34.5 25.875
X3 (K:0) 90 78.75 67.5 22.5 0 37.5
X, ((Density) 9H 7.5 6 )7 4.5 3H 1.577
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Table 2 Results of photosynthetic rate and plot yield of potato in different combinations of fertilizers and densities

IS p0, ko0 HE /(,lmojllﬁ-/u;ﬁ?%- o1y IR &‘”ﬁiﬂ% N P05 K0 (HE ,/'(Vmo}li-/u:nﬁ?- ooy BRI
Code Density Photosynthetic rate Tuber yield Code Density Photosynthetic rate Tuber yield
1 1 1 1 1 96. 35 90. 28 17 —2 0 0 0 84.29 78.41
2 1 1 1 —1 93.75 86. 94 18 2 0 0 0 86.93 82.94
3 1 1 —1 1 84.69 81.61 19 0 —2 0 0 85. 86 81.08
4 1 1 —1 —1 89. 44 83.74 20 0 2 0 0 83.97 80. 14
5 1 —1 1 1 87.22 75.94 21 0 0 —2 0 86.05 79. 54
6 1 —1 1 —1 88.22 76.54 22 0 0 2 0 86.51 84.54
7 1 —1 —1 1 80.58 84.21 23 0 0 0 —2 89.05 83.94
8 1 —1 —1 —1 82.65 76.94 24 0 0 0 2 84.71 82.41
9 —1 1 1 1 90. 30 83.21 25 0 0 0 0 92.51 85.08
10 —1 1 1 —1 83.71 80. 68 26 0 0 0 0 91.57 86. 54
11 —1 1 —1 1 76.96 82. 14 27 0 0 0 0 90. 20 86. 81
12 —1 1 —1 —1 86.13 77.48 28 0 0 0 0 90. 62 87.21
13 -1 —1 1 1 87.78 83.74 29 0 0 0 0 89. 60 84.68
14 —1 —1 1 —1 88.08 83. 34 30 0 0 0 0 91.17 86.94
15 -1 —1 —1 1 80.71 77.88 31 0 0 0 0 90. 18 86.01
16 -1 —1 —1 —1 82.40 76.28
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Table 3 The probability values of multivariate statistical analysis on photosynthetic rate and yield
s 5k ety i Y2k e it 5 5 ety i T
Variation source Photosynthetic rate Tuber yield Variation source Photosynthetic rate Tuber yield
X, 0.0001 " * 0.0005 " * X1 X: 0.0001" " 0.0001" "
X, 0.008* * 0.0001** X1 X; 0.2708 0.0024* *
X 0.0001 ™" " 0.0001** X1 Xy 0.8715 0.7402
X4 0.0015" 0.0095* * X, X; 0.6321 0.0075* %
X,? 0.0001* % 0.0001* % X2 X, 0. 9345 0.9454
X,? 0.0001** 0.0001** X5 X, 0.0001** 0.1594
X5? 0.0001* " 0.0001 " B 15 0.0084 " * 0.0339
X,* 0.0001** 0.0004* * PR 0.0001* * 0.0001* *

AR AR =0. 1, BEFRYE=0. 05, M B EFRfE=0.01,

Note: ¥ and * * following the figures in the same column represent the existence of significant differences at p=0. 05 and 0. 01 respectively.
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Table 4 Factor combinations for the highest value of photosynthetic rate and yield

Ho 5 H S N P05 K;0 Dﬁ’iy SN
Dependent index Factors /(kg+ hm™?)/(kg » hm %) /(kg « hm ?) /(J5 /hm—2) Maximum value
Yo R IK AR 1 1 1 2 1 Y% 93,52 pmol « m Zegl
Photosynthetic rate Jite AE L B 172.5 112.125 90. 00 7.5
He2E =i Yield KA 1 1 1 0 INK PR 87,11 kg
it I L9 R 172.5 112.125 78.75 6 7o 41,48 t/ hm?
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