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Impacts of Different Nitrogen Topdressing Methods on Absorption, Distribution and Utilization of Nitrogen by Maize in a Cold Area
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Abstract
trogen by maize in a cold area by using "N tracing technology to provide theoretical references for the reasonable fertilization of maize in a cold

(Jiamusi Branch, Heilongjiang Academy of Agricultural Sciences, Jiamusi, Hei-
[ Objective ] To study impacts of different nitrogen topdressing methods on accumulation, absorption, distribution and utilization of ni-

area. [ Method] Maize variety Demeiya No. 3 was as the experimental material, and different nitrogen topdressing treatments, namely PK (no
nitrogen fertilizer applied) , NPK (applying base fertilizer, similarly hereinafter) + SDI (shallowly topdressing nitrogen fertilizer once), NPK
+ DD1 (deeply topdressing nitrogen fertilizer once), and NPK + DD2 (deep topdressing nitrogen fertilizer twice ), were set in pot experi-
ments. The effects of various nitrogen topdressing methods on absorption and distribution of nitrogen by maize in the cold area were analyzed.
[ Result] Nitrogen topdressing improved the accumulation of dry matter, nitrogen content and amount of accumulated nitrogen in different organs
of maize. Compared with shallow topdressing of nitrogen fertilizer, after deep topdressing of nitrogen fertilizer, the use efficiency of "N labeled
nitrogen increased by 26.00 and 14. 08 percentage points respectively ; the residual rate of "N in soil reduced by 2. 10 and 1. 19 percentage points
respectively ; the loss rate of nitrogen reduced by 23.90 and 12. 90 percentage points respectively; the contribution rate of "N in soil increased by
3.57 and 0. 64 percentage points respectively; ear length, ear diameter, and axis diameter of maize in cold area improved, and maize yield in-
creased significantly compared with PK, rising by 36.24% -50.72% . Compared with shallow topdressing of nitrogen fertilizer, after deep top-
dressing of nitrogen fertilizer, maize yield increased significantly by 10.63% and 6.35% respectively. [ Conclusion] In the planting of maize in
a cold area, deep topdressing of nitrogen fertilizer is better than shallow topdressing of nitrogen fertilizer ,and topdressing nitrogen fertilizer twice

is better than topdressing nitrogen fertilizer once.
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Table 1 Amount of dry matter accumulated in different organs of maize in the cold area under different nitrogen topdressing methods ¢/ Ff

pisiil i E nt i bR A JE8 5y
Treatment Root Steam Leaf Axis Seed Total
PK 30.35£1.92 ¢ 47.58 £2.48 b 39.74 £4.34 ¢ 28.63+2.73 ¢ 85.90 £2.49 ¢ 232.20 £5.60 d
NPK +SD1 33.90 £3.68 b 48.91 £2.71 b 42.04 £2.44 b 44.21 £1.01' b 132.62+7.02 b 301.67 +12.27 ¢
NPK + DDI 44.79 £3.47 a 51.39£2.19 a 44.53 £4.33 b 48.08 £1.18 a  144.24 £8.63 ab 333.02+£10.62 b
NPK + DD2 44,91 £2.11 a 50.13 £3.33 a 66.52£7.92 a 49.58 £2.28 a  148.73 £5.93 a 359.87 +14.17 a

T RIS R NG FREFOR A A BIAE 0. 05 KF22 53 3%

Note ; Different lowercase letters values in the same column mean there are significant differences between different treatments at 0.05 level.
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Table 2 N content in different organs of maize in the cold area under different nitrogen topdressing methods o/kg
piEd] R E it i FPRL
Treatment Root Steam Leaf Axis Seed
PK 2.70 £0.17 ¢ 1.67 £0.10 a 3.39+0.11 ¢ 3.21+0.18 b 10.60 +0.71 d
NPK +SD1 2.94 +0.16 be 1.80+£0.05 a 3.42+0.12 ¢ 3.31+0.13 b 11.58 £0.13 ¢
NPK + DDI 3.28 £0.26 ab 1.76 £0.17 a 5.52+0.20 b 3.50 £0.15 ab 13.80+0.32 b
NPK + DD2 3.60 £0.11 a 1.80 £0.07 a 5.76 £0.20 a 3.56 £0.21 a 14.30 +0.24 a

T [RSIARNG TR AL FAE 0. 05 K- 2253 3

Note ; Different lowercase letters values in the same column mean there are significant differences between different treatments at 0.05 level.
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Table 3 Amount of N accumulated in different organs of maize in the cold area under different nitrogen topdressing methods mg/ tk
sl Ui £ i %l KPR
Treatment Root Steam Leaf Axis Seed
PK 81.95+5.41 d 79.46 £3.90 b 134.72 £7.16 ¢ 91.91 +4.35 b 910.49 +8.16 d
NPK +SD1 99.67 £6.14 ¢ 88.04 +4.48 a 143.78 £7.89 ¢ 164.00 £4.45 a 1535.68 £17.36 ¢
NPK + DDI 146.91 £5.35 b 90.45 +4.77 a 201.28 +7.96 b 168.27 £5.72 a 1990.44 £19.91 b
NPK + DD2 161.68 £5.28 a 90.23 £3.88 a 383.16 +7.98 a 176.49 +7.66 a 2126.84 +£21.10 a

T (AP RN FREFIR A AL BRAE 0. 05 /K225 3%

Note ; Different lowercase letters values in the same column mean there are significant differences between different treatments at 0.05 level.
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Table 4 Amount of *N accumulated in different organs of maize in the cold area under different nitrogen topdressing methods — mg/#f
b Uiss £ it it FPRL
Treatment Root Steam Leaf Axis Seed
NPK +SD1 32.11£3.55 ¢ 28.90 £2.49 ¢ 75.14 £2.54 ¢ 68.52£3.12 b 640.06 +2.48 ¢
NPK + DD1 53.61 £3.96 b 41.20+2.28 b 94.26 £2.36 b 77.84 £3.15 a 849.86 +3.50 b
NPK + DD2 71.66 £2.87 a 45.04 £2.60 a 112.94 £3.04 a 81.46 +2.81 a 1035.82 +6.86 a

(AP RN TR AR BIAE 0. 05 /K22 57 B3

Note ; Different lowercase letters values in the same column mean there are significant differences between different treatments at 0.05 level.
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T NPK +SD1, i-Ffghiz2 9124 NPK + SD1 4bF 5 T NPK +
DDI #1 NPK + DD2 £h3, Z£ 331 % NPK + DD1 7 T NPK +
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Table 5 Distribution rate of N in different organs of maize in the cold area under different nitrogen topdressing methods %
sl Liss e i %l KPR
Treatment Root Steam Leaf Axis Seed
NPK + SD1 3.80 3.42 8.90 8.11 75.77
NPK + DD1 4.82 3.70 8.47 6.99 76.34
NPK + DD2 5.40 3.39 8.51 6.14 78.06
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NPK +DD2 fil NPK + DD1 4b #2453 5145 NPK + SD1 4b ## i /1>
23.90 F112.90 AN E 43 45, 25 523K B K #2755 TN 53k
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Table 6 Use efficiency of °N in plants of maize in the cold area under different nitrogen topdressing methods %
b UN RIS UNZREE PN R N SR
Treatment "N use efficiency "N retention rate "N loss rate "N contribution rate
NPK +SD1 43.72 £2.40 ¢ 15.76 +1.87 a 40.52+1.63 a 41.59 +1.38 b
NPK + DDI 57.80+2.41 b 14.57 +1.90 a 27.62+1.08 b 42.23 +1.67 b
NPK + DD2 69.72+3.79 a 13.66 +1.77 b 16.62 +1.09 ¢ 45.16 +1.96 a

L : RIS NG FREFIR A& AL AE 0. 05 K- 2250 B3

Note ; Different lowercase letters values in the same column mean there are significant differences between different treatments at 0.05 level.
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Table 7 Ear characters and yield of maize in the cold area under different nitrogen topdressing methods

1= Increasing rate // %

REK il gl FohE

,A‘LI\IE Ear length Ear diameter Axis diameter Yield 5 PK A 5 NPK +SD1

Treatment em om om ke/hm Compared ?FE Ht Compared
with PK with NPK + SD1

PK 16.35+0.23 ¢ 4.06 +0.05 b 2.04 +£0.06 b 7 892.86 £250.32 ¢ —

NPK +SD1 17.46 +0.33 b 4.17+0.15 b 2.06+0.06 b 10 753.57 +233.59 b 36.24 —

NPK + DDI 19.72+0.30 a 4.43 £0.18a 2.28+0.16 a  11436.73 £250.16 a 44.90 6.35

NPK + DD2 19.98 £0.62 a 4.54 £0.21a 2.32+0.13a 11 896.54 +237.22 a 50.72 10.63

T (RPN RN T RERIR A AL BRAE 0. 05 /K225 3%

Note ; Different lowercase letters values in the same column mean there are significant differences between different treatments at 0.05 level.
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