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Effects of Fertilizer Synergist on Potato Agronomic Trait, Yield and Quality
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Abstract: The effects of 10% fertilizer reduction combined with addition of the same amount of synergist, as compared
to conventional fertilizer application rate of 40 kg/667m? were studied on plant height, stem diameter, number of main
stems per plant, number of tubers per plant, medium- and large- sized tuber percentage, yield, starch and dry matter
content, starch viscosity and gelatinization temperature in a randomized complete block design using the variety 'Kenshu 1'
as plant materials in order to explore the use of fertilizer synergist as a partial substitution for chemical fertilizer in potato
production, and at the same time not to reduce the yields and qualities of potatoes. The plant height, main stem number,
yield, gelatinization temperature, peak viscosity and economic characters of the 45 kg/667m’ mixed fertilizer plus 5 kg/667m?
fertilizer synergist and 36 kg/667m* mixed fertilizer plus 4 kg/667m? fertilizer synergist were all higher than those in the
40 kg/667m? mixed fertilizer, with the difference being significant. The treatment of 45 kg/667m* mixed fertilizer plus 5 kg/667m?
fertilizer synergist increased the potato yield by 467 kg/667m’ compared with the 40 kg/667m?* mixed fertilizer, and the
economic benefit increased by 428 Yuan/667m?’. These results indicate that 45 kg/667m* mixed fertilizer plus 5 kg/667m?
fertilizer synergist could achieve better yield and economic benefits.
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Table 1 Treatments of different fertilizer application rates
Jb3 Al Jli AL CBIRNE + 39%507)) (kg/667m?)
Treatment Type Application rate (mixed fertilizer + synergist)
1 BRI 27+3
2 BRI 36+4
3 BRI 45+5
4(CK) ZRNE(CK) 40+0

2GR NE(0~T5g, %T75¢). KPP E(T5¢
PLE) o WOREE, AR PEREPLEE R 10 Bk, A
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Pro AT b7 -

P TR EICRE, R R 217 (4.2 m?)
HEE I
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BF, 2k 1 o it IS 8 X6 AR v A S R, R 2R
L, AbBR3 SXFRE2E R K, HIFA R % .
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Table 2 Effects of different fertilizer application rates (addition of synergist) on potato plant height,

stem diameter and main stem numbers

s B (em) S5 () FEBCER)
Treatment Plant height Stem diameter Main stem number (No./plant)
3 65.46 a 11.73 a 2.32a
2 64.50 a 11.19 a 225a
4(CK) 61.75b 11.04 a 2.12b
1 58.26 b 11.03 a 2.03b

T =S AR RN PR 2255 B35 (P < 0.05), SFRBILESRAT E M 2. T,

Note: Means in the same column followed by different small letters indicate significant difference at 0.05 level of probability as tested by Duncan's

multiple range test. The same below.
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Table 3 Effects of different fertilizer application rates (addition of synergist) on potato tuber number per plant

AbFR Treatment

PARRZEZH(AN/AR) Tuber number per plant (No./plant)

3 11.13 a
2 10.73 a
4(CK) 1027 a
1 9.63 a

x4 FEMEE(NEHF )N SRERPEER~EHMN
Table 4 Effects of different fertilizer application rates (addition of synergist) on

large and medium-sized tuber percentage and yield

Qb3 KA (%) ;e (kg/4.2m’) Pré =1 (kg/667m?)
Treatment Large and medium-sized tuber percentage Yield Equivalent yield
3 63 a 15.37 a 2441
2 60 a 14.20 a 2254
4(CK) 59a 12.43 b 1974
1 53a 11.26 b 1788

x5 AREMEEE(MNBH) M IRFEHSENTHRSELN

Table 5 Effects of different fertilizer application rates (addition of synergist) on starch and dry matter contents

Ab3 TER T (%) T (%)
Treatment Starch content Dry matter content
3 15.63 a 2146 a
2 15.19a 20.96 a
4(CK) 14.99 a 2092 a
1 14.85a 19.84 a
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Table 6 Effects of different fertilizer application rates (addition of synergist) on potato gelatinization

temperature and peak viscosity

JiSL] AL EE (°C) UEAEDRSEE (BU)
Treatment Gelatinization temperature Peak viscosity
3 69.73 a 72433 a
2 68.77 a 668.00 a
4(CK) 68.14 b 546.33 b
1 67.73 b 534.17hb

®7 AREIMEAEE (MR ) &5 LB T

Table 7 Comparative analysis of economic benefits of different fertilizer application rates (addition of synergist)

pieL] Wiz (JL/667m’) JENE 2% FH (ST/667m’) HoAth 2 (55/667m?) 20 (OL/667m’)
Treatment  Income (Yuan/667m’)  Base fertilizer cost (Yuan/667m?) Other expense (Yuan/667m’) Economic benefit (Yuan/667m?)
3 2441 151 1230 1060 a
2 2254 121 1230 903 b
4(CK) 1974 112 1230 632 ¢
1 1788 91 1230 467 ¢

TE: DAREYEERAM 1o0/ke, JRIETPBIRNEEAN 2.8 9C/ke, HEBGRIEMT 5 T/,
Note: Potato tubers were marketed at 1 Yuan/kg. Mixed fertilizer was 2.8 Yuan/kg, and the unit price of synergist was 5 Yuan/kg.
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