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Effects of Reducing Phosphorus and Potassium Base Fertilizer
Application Rate Combined with Spraying Additional Foliar
Fertilizer on Potato Growth and Yield
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Abstract: Scientific application of base fertilizer and proper spraying of foliar fertilizer could not only improve the
utilization rate of fertilizer, but also be beneficial to the growth and development of potato plants in the later stage. To
understand the effect of reducing phosphorus and potassium base fertilizer application rate combined with topdressing
additional foliar fertilizer on potato growth and yield, five treatments were set up in the experiment: one-time application
of basic fertilizer (CK), 80% P-K base fertilizer + foliar fertilizer spraying twice (T1), 80% P-K base fertilizer + equal
amount of water (T2), 60% P-K base fertilizer + foliar fertilizer spraying twice (T3), 60% P-K base fertilizer + equal
amount of water (T4). The effects of different fertilization treatments on potato plant height, stem diameter, LAI, SPAD
value and tuber yield were studied. Compared with CK, all indexes of T1 treatment performed well. Plant height, LAI,
SPAD value, marketable tuber percentage and yield of T1 treatment were the best, while stem diameter, tuber yield per
plant and number of tuber per plant of CK were the best, followed by T1, but there was no significant difference between

Wi HER: 2023-03-28

HETH: BT HESuA I H (20222X01A25) 5 BHEHEHEQUHH—F A T8 HE 2030 AL 15(20212D0110900) .
TEERBITr: WE(1988-), T, RN, FENFRAEEH, HEASIUE, R, Bl #E5 TE,

*1#151E& (Comesponding author ): 1 [E 2L, PR ZIN, BT 1 A E 24l E-mail: 305429901 @qq.com,

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved.  http://www.cnki.net



+138-

HESRE, H378E, H2, 2023

them. In terms of economic benefits, although the cost of T1 treatment increased, the net output value also increased,

which was 8.06% higher than that of CK. In theory, the income could be increased by 262 Yuan/667m? which was of

great significance to producers. Therefore, this fertilization method (T1 treatment) could be used as a reference for

potato production to reduce chemical fertilizer usage and increase efficiency.
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Table 1 Amount of base fertilizer and topdressing under different treatments

Qb FENE (kg/667m*) Base fertilizer i

Treatment N P.0; K.0 Topdressing

CK 16 20 20 -

T1 16 16 16 TR A AL HA 5 R R A 0TI IE 1V, R 200 g 57K 1S kg
T2 16 16 16 SEIEIK

T3 16 12 12 A I RUBAE 145 TR BE A 0 TRTAE 10K, UK 200 ¢ 57K 15 ke
T4 16 12 12 SR

2 HRGHH

2.1 ARHEEAZENkSNEE
Kb AN [) b PR TR] (1) Eh 5 Bk b 707 2200, 45
R F=6.03> Fos=3.84, ULBARES AL HRR] 22 50k i

72.00 - al
70.00 - al
68.00 -
66.00 -
64.00 -
62.00 -
60.00 -
58.00 -
56.00

(em) Plant height

B

FOKF o TUARPRRR & & &, FME R 71.53 em,
CK. T2 FIT3#k 453710 69.17, 68.43 F168.50 cm,
Ab PR AEAE 25 SRR B 35 T T4 b B R AR A1,
PRI N 62.23 em, 5T2, T3IbHiEREE, 5T1
1 CK b PR a) 22 Sk 2 25 K- (BT 1) o

aAB aAB

bB

CK T1

T2 T3 T4

AL B Treatment
T AHSERERA A E NG RIS TR 3I2R1E 0.05 F10.01 KF 2R B, RAT/NEE 2B (LSD) FiK: ., FH.

Note: Treatment means marked with different lowercase and uppercase letters indicate significant difference at the levels of 0.05 and 0.01 of

probability, respectively, as tested by using least significant difference (LSD) test method. The same below.
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Figure 1 Comparison of plant height of potato under different fertilization treatments
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Figure 2 Comparison of stem diameter of potato under different fertilization treatments
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Figure 3 Comparison of leaf area index of potato under different fertilization treatments
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Figure 4

Comparison of SPAD value of potato under different fertilization treatments
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Table 2 Comparison of tuber traits and yield of potato under different fertilization treatments

Ak R () FBRATER(No.) AR (%) 4t Yield i CK=(%)

Treatment Yield per plant Tuber umber per Marketable tuber KPR (kg/32m?)  PFATE R (kg/66Tm?) Compared with
plant percentage Yield per plot Equivalent yield CK

CK 1641 aA 9.47 aA 83.87 aAB 211.9 abAB 4418 -

T1 1484 aAB 8.77 abA 85.57 aA 227.7 aA 4746 7.46

T2 1383 abAB 7.87 abA 78.83 abAB 201.3 beBC 4196 -5.02

T3 1061 beBC 8.13 abA 69.00 beBC 185.6 ¢cBC 3869 -12.43

T4 815 ¢C 6.67 bA 63.17 ¢C 151.7 dC 3163 -28.42

s [RF AL BSE SRR AN [/ NS TR S FBE43 B3R 7E 0.05 F10.01 K 255 B, RAHR/NEE 2SS (LSD)E:, R,

Note: Treatment means in the same column followed by different lowercase and uppercase letters indicate significant difference at the levels of 0.05

and 0.01 of probability, respectively, as tested using least significant difference (LSD) test method. The same below.
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Table 3 Comparison of economic benefits of potato under different fertilization treatments

b3 [ELTES N Mg E AR (76/667m”) Total cost (Yuan/667m’) HrE #CK+(%)

Treatment (kg/667m’) (kg/667m’) (JT/667m’) Tz AR AR BT (JL/667m’) Compared with
Marketable  Small sized =~ Theoretical output value geeq Base Foliar Total labor et output value ~ CK
tuber tuber (Yuan/667m’) potato  fertilizer fertilizer  cost (Yuan/667m’)

CK 3705 713 4061 300 112 400 3249 -

T1 4061 685 4403 300 96 16 480 3511 8.06

T2 3308 888 3752 300 96 400 2956 -9.02

T3 2670 1199 3269 300 80 16 480 2393 -26.35

T4 1998 1165 2580 300 80 400 1 800 —-44.60

T T BN 1okgtt, DNENIIZ05T0/ke s IREIAS 3.200/kg, BRIR —MEBAS 3.5 70/ kg, BRRRFRNA 4.5 0/kg, R — 40

JRAR 40 TC/kg s WEMTEIAE ] T4% 80 70/667Tm’ .

Note: Marketable tuber and small sized tuber are marketed as 1 Yuan/kg and 0.5 Yuan/kg, respectively. Costs of urea, diamine phosphate, potassium

sulfate and potassium dihydrogen phosphate are 3.2 Yuan/kg, 3.5 Yuan/kg, 4.5 Yuan/kg and 40 Yuan/kg, respectively. Labor cost of foliar fertilizer

application is calculated based on 80 Yuan/667m’.
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