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Effect of Chemical Fertilizer Reduction on Potato Tuber Yield,
Marketable Tuber Percentage and Dry Matter Content in
Southwest Shandong Province
WU Jing, YANG Xiaohua, XU Baolian*, QIAO Bingjie

( Jining Institute of Agricultural Sciences, Jining, Shandong 272131, China )

Abstract: The conventional fertilization rate was used as the control, and yield, marketable potato percentage and
dry matter content were analyzed in order to get the minimal fertilization rate for potato to achieve the target yield in a Ls(3*)
orthogonal design, in which the three factors of nitrogen fertilizer (N), phosphorus fertilizer (P.Os) and potassium fertilizer
(K:O)were set, and three levels set for each factor using the variety 'Helan 15' as an experiment material. The treatment with
the highest potato yield was treatment 7. The specific fertilization rate was 21 kg/667m’ of urea, 22 kg/667m?* of
superphosphate, and 98 kg/667m?” of potassium sulfate. The yield of potato under this combination was 3 490 kg/667m?,
which was lower than that of the control by 1.22%, but fertilization rate was reduced by 34.7%, and the marketable
potato percentage reached 96.7%, which was higher than the control, achieving the purpose of improving quality and
efficiency. Based on the Ly(3‘) orthogonal test analysis, the optimal combination of fertilization rate when the potato
achieves the target yield is 56 kg/667m? of urea, 22 kg/667m? of superphosphate, and 98 kg/667m?” of potassium sulfate.
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Table 1 Factor and level in potato chemical fertilizer reduction experiment

IKF A2 Factor

Level N(kg/667m") P,05(kg/667m*) K0 (kg/667m’)
1 18 10 20

2 26 7 35

3 10 13 50

®2 DREBEEXRREATR

Table 2 Orthogonal test design in potato chemical fertilizer reduction experiment

Qb3 K% Factor i 5 (kg/667m*) Fertilizer application rate
Treatment A(N) B(P.0,) C(K.0) N P.0, K.0
1 1 1 1 18 10 20
2 1 2 2 18 7 35
3 1 3 3 18 13 50
4 2 1 2 26 10 35
5 2 2 3 26 7 50
6 2 3 1 26 13 20
7 3 3 10 10 50
8 3 2 1 10 7 20
9 3 3 2 10 13 35

XtHE CK 33 33 37.4
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Table 3 Yield comparisons of different treatments in potato chemical fertilizer reduction experiment

Ak [ELEE - SCO) /NI ik (kg/63m?) 13774k (kg/667m’) BB (%)
Treatment Marketable tuber percentage Plot yield Equivalent yield Compared to control
1 92.6 311.1 3292 -6.82

2 93.3 303.9 3217 -8.94

3 91.5 317.2 3357 -4.98

4 92.2 316.0 3345 -5.32

5 90.9 3185 3371 -4.59

6 93.9 324.8 3438 -2.69

7 96.7 329.8 3490 -1.22

8 96.8 3122 3304 -6.48

9 94.1 309.2 3273 -7.36

X R CK 93.2 333.8 3533 -
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Table 4 Dry matter content of potato tubers under different treatments

AbFE Treatment F# 50 (%) Dry matter content
1 16.73 b
2 17.07 ab
3 16.82 ab
4 17.12 ab
5 16.78 b
6 17.02 ab
7 17.23 a
8 16.67 b
9 16.83 ab
IR CK 16.49 b

T B AF/NG FRFIRTE0.05 K225 % o R Duncan's B 287

Note: Means with different small letters are significant difference at 0.05 level using Duncan's multiple range test.
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Table 5 Results of orthogonal test

4b 3 N3 Factor N ik (kg/63m”)
Treatment A(N) B(P,0;) C(K,0) Plot yield

1 1 1 1 311.1

2 1 2 2 303.9

3 1 3 3 317.2

4 2 1 2 316.0

5 2 2 3 318.5

6 2 3 1 324.8

7 3 1 3 329.8

8 3 2 1 312.2

9 3 3 2 309.2

T, 932.3 956.9 948.1 2842.9(T)
T, 959.4 934.6 929.2

T; 951.2 951.3 965.5

X, 310.76 318.97 316.04

X, 319.79 311.54 309.74

X, 317.07 317.10 321.84

R 9.03 7.43 12.10
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Table 6 Analysis of variance for tuber yields of different treatments

5 553 5 Source of variation SS df MS F Foos
A 99.76 2 49.88 0.79 19
B 60.53 2 30.265 0.48

C 190.48 2 95.24 1.52

1R2E Error 125.67 2 62.835

JVE S Total variation 476.44 8
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