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Effects of N Additional Fertilization on Nitrogen Absorption and Accumulation
and Use Efficiency of Potato Under Mulched Drip Irrigation

LIANG Xiao, ZHANG Sheng*, MENG Meilian*, YUE Hongli, LIU Wenlu
( Collage of Agriculture, Inner Mongolia Agricultural University, Hohhot, Inner Mongolia 010019, China )

Abstract: Nitrogen absorption, accumulation and utilization efficiency were studied of potato cv. Zihuabai for various
treatments of N additional fertilization under mulched drip irrigation conditions. With the application rate of nitrogen increasing,
potato nitrogen absorption and accumulation increased, while nitrogen use efficiency and production efficiency decreased.
When the application rate of nitrogen was at 270.0 kg/ha, the potato nitrogen content and cumulative absorption reached
maximum; when the application rate of nitrogen was at 67.5 kg/ha, the nitrogen use efficiency was the highest; and when the
application rate of nitrogen was at 202.5 kg/ha, the production was the highest. Potato production was significantly and positively
correlated to N uptake and N use efficiency, but not to N application rate. N uptake was highly significantly and positively
correlated to N application rate.
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Table 1 Effects of different nitrogen treatments on potato nitrogen content in various organs

d Days after emergence

Organ Treatment
15 28 43 57 72 87
N1 68.35 a 3225a 2253 b 16.62 b 14.79 a 10.05 a
N2 75.86 a 34.90 a 27.31 ab 18.74 ab 16.57 a 10.73 a
Leaf N3 73.60 a 35.09 a 28.21 ab 19.07 ab 17.02 a 11.05 a
N4 69.58 a 36.50 a 29.09 ab 2122 a 1721 a 1140 a
N5 7159 a 37.69 a 30.30 a 2227 a 17.36 a 1145 a
NI 3125 a 24.58 a 18.04 a 1148 a 848 a 771 a
N2 29.89 a 24.68 a 1841 a 1149 a 938 a 848 a
Stem N3 30.82 a 25.83 a 19.12 a 12.63 a 947 a 8.64 a
N4 32,05 a 26.60 a 19.90 a 1351 a 9.55 a 949 a
N5 3324 a 28.47 a 20.01 a 1422 a 9.67 a 979 a
NI - 1042 a 10.15 a 832a 730 a 6.04 a
N2 - 11.88 a 1023 a 8.65 a 7.46 a 6.54 a
N3 - 1347 a 1024 a 8.99 a 827 a 7.03 a
Tuber N4 - 14.14 a 1027 a 9.07 a 846 a 7.05 a
N5 - 14.90 a 10.74 a 9.70 a 8.70 a 707 a
N1 58.01 a 2371 b 16.28 b 11.09 a 891 a 6.62 a
N2 62.62 a 2537 b 18.16 ab 1178 a 949 a 7.16 a
N3 61.81 a 26.21 ab 18.66 a 12.06 a 10.00 a 758 a
Whole plant N4 58.33 a 27.12 ab 18.93 a 12.56 a 10.06 a 7.69 a
N5 60.76 a 29.02 a 19.50 a 1321 a 1035 a 776 a

0.05 ° o

Note: Different small letter indicates significance at 0.05 level. The same below.
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Figure 1 Effect of different nitrogen treatments on potato nitrogen uptake in various organs
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Table 2 Effect of different nitrogen treatments on potato nitrogen use efficiency
% kg/kg ke/kg ke/kg
Treatment RE AE PE PFP
N1 - - -
N2 60.39 a 48.15 a 271.70 a 592.62 a
N3 59.53 ab 37.83 ab 20341 b 310.07 b
N4 57.47 b 31.54 b 192.63 b 213.03 ¢
N5 5224 ¢ 15.65 ¢ 107.50 ¢ 151.77 d
N N o ] 000 kg N
24 . 1000 kg . NI N5
. 1 000 kg 479 kg
5.74 kg 0.95 kg 19.8%
N4 43 137 kg/ 0.00226 0.00279 23.4%
hm*> N2, N3, N4, N5 N1 208.64 174.34
8.8%. 13.9%. 17.4%. 11.5% 16.4% 3.
3 1000 kg
Table 3 Effect of different nitrogen treatments on potato N absorption for production of 1 000 kg tubers
kg/hm? 1 000 kg kg
Treatment Production N absorption for production of 1 000 kg tubers ~ Consumption coefficient Productivity
N1 36 751 a 4.79 0.00226 208.64
N2 40 002 a 5.19 0.00225 192.71
N3 41 859 a 5.64 0.00239 177.17
N4 43 137 a 5.72 0.00252 174.71
N5 40 978 a 5.74 0.00279 174.34
4 N

Table 4 Correlations between nitrogen application rate, nitrogen uptake, nitrogen use efficiency and production

Ttem Nitrogen application rate Nitrogen uptake Nitrogen use efficiency Production
Nitrogen application rate 1
Nitrogen uptake 0.989** 1
Nitrogen use efficiency 0.621 0.694 1
Production 0.759 0.840% 0.868* 1
ok

0.05 0.01

Note: * and ** mean significance at 0.05 and 0.01 level, respectively.

SRl ESpRI ]

https://www.cnki.net

o



2.5 N N PE
5 N o RE
N P, 1000 kg
0.840 1 000 kg
0.868 o
100
0.989 N o
4 1 kg
3 RE .
AE | PE PEP
[7] o
. N5 1000 ke
. 20d . o
S [ ]
18] [1] ,
) M/ .
, : ,2011: 50-52.
[2] , , .. [J].
o > , 2011, 27(18): 204-208.
40 d [3] . , L
R . ,1997(3): 7-9.
[4] , , . N
’ ol , 2000, 11(2): 235-239.
[5] , , ..
° ol , 2008, 22(4): 197-200.
[6] , .
5 1. ,2009(3): 36-43.
PFP (7] . . , 1984(4): 3-13.
[8] , , .
! ,2003, 17¢): 193-198.
° [9] , ..
AE 1l 2008, 45(5): 915-924.
[10] (D]

, 2011.

HERM  https://www.cnki.net



