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Effects of N Fertilizer Application Time on N Accumulation and
Distribution in Potato Plants
SUN Lei, GU Liulian, LIU Xiangmei, LUO Shengguo, LIU Yuanying*

( Northeast Agriculture University, Harbin, Heilongjiang 150030, China )

Abstract: The study was carried out to analyze the characteristic of N accumulation and distribution in potato plants
with the same N application rate but different application time, with cv. Kexin 13 used in the field experiments. Four
treatments were conducted with the same N application rate but different application patterns. The N needed by potato
plants in vegetative growth stage was only 1/3 of the total N needed over the whole growth period. The potato plants needed
much more N from the tuber initiation stage and reached the peak value at the middle tuber bulking stage. After that the
differences of the N accumulation among different organs came from the second allocation of N stored in plants.
Combination of pre-plant and in-season N application was necessary to increase N uptake efficiency and produce higher
yield and higher quality potato tubers. Compared to all 150 kg N / ha applied at planting, the 100 N kg/ha applied at planting
plus 50 kg N/ha applied at early tuber bulking stage increased the marketable tuber yield by 25% P<C0.05 and increased
the N use efficiency (NUE) by 19 percentage points. Optimal N application should meet the plants need in different growth
stage and keep the balance between vegetation growth and reproduction growth. Insufficient basal N application combined
with dressing large amount of N at emergence and early tuber bulking stage would cause the plants remaining green when
harvested. So, on loamy soil with medium level of fertility, 2 / 3 of the total N 150 kg / ha should be applied as basal fertilizer
and the rest 1/ 3 dressed at early tuber bulking stage.
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Table 1 Rate of fertilization and timing of nitrogen fertilizer application
Application rate Nitrogen fertilizer application at various stage
Treatment N P05 K0 Planting Emergence Tuber initiation Early tuber bulking
T1 150 90 150 150 0 0 0
T2 150 90 150 100 0 50 0
T3 150 90 150 100 0 0 50
T4 150 90 150 0 100 0 50
NO 0 90 150 0 0 0 0
T1-T4 4 NO o

Note: T1-T4 represent four N fertilization patterns, and NO represents the treatment without N fertilizer. The same bellow.
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Note: A—vegetative growth stage; B—tuber inititation; C—early tuber bulking; D-middle tuber bulking; E-late tuber bulking, F—maturity. The same bellow.
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Figure 1 Effects of N management on N accumulation in potato plants at different growth stages



FE I IR SRR R NEE SR

&, AR,

At % - 353 -

4R E N content (%)

4% E N content (%)

BT1 @12 W13 ET4

A B C D E F
HFHTHE Growth stages

E: IRELRAERER,
Note: Bars indicate standard error.
B2 FULEEN BB A e R BRI
Figure2 Effects of N management on N content
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Figure 3 Effects of N management on N content in
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Figure 4 Effects of N management on N content

in potato tubers
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Figure 5 Effects of N management on N distribution in potato organs
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Table 2 Effects of N management on yields and NUE of potato

sz BEFE G/ md)  FREFEE G/ hmd) HREE D FIEFIH R (9 1000 kg LR ERE
Treatment Tuber yield Marketable tuber yield ~ Marketable tuber percentage NUE N needed for 1 000 kg tuber
T1 3595 a 2395 b 648 ¢ 249 ¢ 50hb
T2 33.04 a 2421 b 74.0 ab 358 ab 49h
T3 38.04 a 3001 a 792 a 440a 46h
T4 3191 a 2251 b 70.2 be 27.6 be 6.0a

i ANE/NEFERE 0.05 BFKF. Note: Small letters means significance at 0.05 level.
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