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Effects of Different Densities and Fertilizer Application Rates on Main
Characters and Yields of Colorful Potato Variety 'Hongmei'
ZONG Hongxia, LI Baozheng, XIAO Bo, XU Qian*

( Chongging Three Gorges Academy of Agricultural Sciences, Chongqging 404155, China )

Abstract: The new variety of colorful potato 'Hongmei' has good quality and great market potential, which provides
the basis for the variety promotion. Ls(3*) orthogonal design was used to study the effects of plant density, nitrogen (N),
phosphorus (P) and potassium (K) fertilizer factors on the main characters and yields of colorful potato variety 'Hongmei',
so as to obtain the best mode for high tuber yield. Different plant densities and N, P and K application rates had highly
significant effects on tuber yield per plant and marketable tuber percentage, but had no significant effects on tuber
number per plant. The tuber yield per plant was the highest when the density and phosphorus and potassium fertilizer
application rates were at the intermediate level, but the tuber yield per plant increased with the increase of nitrogen
application rate. The marketable tuber percentage increased with the increase of P fertilizer, however, the marketable
tuber percentage was the highest when N and K fertilizer application rates were in the middle level. The optimal
combination for high yield of 'Hongmei' was T9, that is, when the density was 5 000 plants/667m?, nitrogen application
rate was 15 kg/667m?, potassium application rate was 10 kg/667m?, and phosphorus application rate was 5 kg/667m>. At
this treatment combination, the tuber yield of 'Hongmei' reached up to 2 149 kg/667m?>.
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Table 1 Factor and level tested in Ls(3‘) orthogonal experiment

K AL (BR/667m’) B jifi Ui (kg/667m’) C ittt (kg/667m?) D jifi 4t (kg/667m®)
Level Density (Plant/667m’) Nitrogen fertilizer Phosphorus fertilizer Potassium fertilizer
1 4000 5 3 10
2 4500 10 5 20
3 5000 15 7 30
F2 L(3)EXigit

Table 2 Ls(3‘) orthogonal design
Jb3 A B C D HE
Treatment Combination
T1 1 1 1 1 AIBICID1
T2 1 2 2 2 A1B2C2D2
T3 1 3 3 3 A1B3C3D3
T4 2 1 2 3 A2B1C2D3
TS 2 2 3 1 A2B2C3D1
T6 2 3 1 2 A2B3C1D2
T7 3 1 3 2 A3B1C3D2
T8 3 2 1 3 A3B2C1D3
T9 3 3 2 1 A3B3C2D1
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Table 3 Performance of main characteristics of "'Hongmei'

pise HpRPZER (No /1) FARRYEE (kg/bR) R #4(%)
Treatment Tuber number per plant (No./plant) Tuber yield per plant (kg/plant)  Marketable tuber percentage
Tl 713 a 0.37 fE 56.64 fE

T2 737a 0.57 aA 83.36 aA

T3 6.87 a 0.45 dC 69.12 ¢C

T4 7.10 a 0.53 bB 34.15 gF

TS 7.67 a 0.40 eD 76.43 bB

T6 7.10 a 0.55 aAB 71.14 cC

T7 7.80 a 0.48 cC 62.61 dD

T8 733 a 0.42 eD 59.03 eE

T9 6.83 a 0.55 aAB 62.21 dD

T ROV R/NG THAOR 0.05 BERY, KETHRER0.01 BEKF- T,

Note: Lowercase letter after number indicates significance level of 0.05, and capital letter indicates significance level of 0.01. The same below.
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Table 4 Analysis of variance for tuber yields per plant of 'Hongmei'

R4 UER BHRREEFESN

AR SRR Source SS DF MS F Sig.
W Density 0.004 2 0.002 11.422 0.001
Jiti % Nitrogen fertilizer 0.019 2 0.010 54.151 <0.001
Jiti it Phosphorus fertilizer 0.065 2 0.032 182212 <0.001
Jiti#f e Potassium fertilizer 0.045 2 0.023 126.574 <0.001
A4 Block 0.001 2 <0.001 2.169 0.147
2 Error 0.003 16 <0.001

3T Total 6.352 27

FEIE R TT Corrected total 0.137 26

x5

BHRREEEERZAEKFENESREILR

Table 5 Comparison of tuber yields per plant in different levels of various factors

FSES K- PRRME T (kg) 2% 5 5 2V Difference significant
Factor Level Tuber yield per plant 0.05 0.01
HRE(A) 2 0.494 a A
Density 0.482 a AB

1 0.464 b B
MR (B) 3 0.582 a A
Nitrogen fertilizer 2 0.517 b B

1 0.464 b B
HER R (C) 2 0.549 a A
Phosphorus fertilizer 1 0.445 b B

3 0.445 b B
i i (D) 2 0.536 a A
Potassium fertilizer 3 0.465 b B

1 0.439 c C

Table 6 Analysis

Ro ‘UEX EMEBEERESW

of variance for marketable tuber percentages of 'Hongmei'

AR SV Source Ss DF MS F Sig.
W Density 464.740 2 232.370 179.265 <0.001
Jiti 2 Nitrogen fertilizer 2318.939 2 1159.470 894.488 <0.001
Jififi & Phosphorus fertilizer 438.419 2 219.209 169.112 <0.001
Jiti 8 Potassium fertilizer 1522.083 2 761.041 587.115 <0.001
B4 Block 6.326 2 3.163 2.440 0.119
1R2% Error 20.740 16 1.296

At Total 114 862.055 27

FEIE &1 Corrected total 4771.246 26
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Table 7 Comparison of marketable tuber percentages in different levels of various factors
S K- T (%) 25V 2 Difference significant
Factor Level Marketable tuber percentage 0.05 0.01
s 1 69.71 a A
Density 3 61.28 b B
2 60.57 b B
i A 2 72.94 a A
Nitrogen fertilizer 3 67.49 b B
1 51.13 ¢ C
i e 2 72.37 a A
Phosphorus fertilizer 1 65.09 b B
3 54.10 ¢ C
R 3 69.39 a A
Potassium fertilizer 1 62.27 b B
2 59.91 ¢ C
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Table 8 Analysis of variance for tuber yields of 'Hongmei'

AR SRR Source SS DF MS F Sig.
W Density 533.811 2 266.905 105.104 <0.001
Jiti %4 Nitrogen fertilizer 61.706 2 30.853 12.150 0.001
Jiti it Phosphorus fertilizer 53.579 2 26.789 10.549 0.001
Jiti#4 Potassium fertilizer 47915 2 23.958 9.434 0.002
Hfi 4] Block 11.029 2 5514 2.172 0.146
1222 Error 40.631 16 2.539

ST Total 19 959.873 27

FEIE BT Corrected total 748.671 26
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Table 9 Comparison of tuber yields in different levels of various factors

Sk IR TN 7 (kg/10.66m’) 7= 5PE B3 Difference significant
Factor Level Average plot yield 0.05 0.01
B 3 30.61 a A
Density 2 28.95 b A

1 20.46 ¢ B
Wi 3 28.76 a A
Nitrogen fertilizer 2 26.05 b B

1 25.21 b B
Phosphorus fertilizer 1 27.30 a A

3 24.82 b B
Potassium fertilizer 3 27.61 a A

1 24.68 b B

R10 REAELAEREFE

Table 10 Tuber yields of 'Hongmei' under various treatments

s /N 74 (kg/10.66m?) Plot yield a7 B (kg/66Tm?) Rk
Treatment I 1 I S Average Equivalent yield Rank
Ti 16.54 19.23 17.12 17.63 1102 eE 9
T2 21.53 24.18 20.65 22.12 1383 dD 7
T3 20.78 23.14 20.97 21.63 1352 dDE 8
T4 24.31 2745 28.31 26.69 1669 cC 5
TS5 29.75 31.23 28.69 29.89 1 869 bBC 4
T6 30.04 32.16 28.61 30.27 1893 bABC 3
T7 29.19 33.51 31.26 31.32 1958 bAB 2
T8 26.74 24.39 27.32 26.15 1635 cC 6
T9 35.29 32.58 35.24 34.37 2149 aA 1
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