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Effects of Nitrogen Application Rates on Yield and

Nitrogen Utilization of Summer Maize
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Abstract: Two years field plot experiment was conducted to study the effects of different N application rates on
the yield and nitrogen utilization efficiency of summer maize(Zhengdan958). The results indicated that the yield in—
creased at first and then decreased with the increase of Napplication rates, and the relationship of yield to Napplica—
tion rates corresponded to quadratic equation. Reasonable N application rate increased grain yield significantly. With
the increase of Napplication rate harvest index(HI) and Nharvest index(NHI) decreased. The highest HI and NHI was
obtained at Napplication of 189 kg/ha(N189) and 178 kg/ha(IN178). Excessive Napplication rate reduced N recovery
efficiency(NRE) and N partial fertilizer productivity®NPFP) by 29% — 55% and 32 — 64 kg/kg compared with N189
and N178, respectively. Agronomic efficiency(AE) and physiological efficiency(PE) increased at first then decreased
with the increase N application rate, and the highest AE and PE were appeared at N application rate of 200 kg/ha.
Surface soil NOy—N content at mature stage and Napparent losses ratio increased with the increase of nitrogen appli—
cation when Nrates were over 200 kg/ha. Comprehensive consideration, the recommendation of N application rate for
summer maize should be controlled in less than 200 kg/ha.
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Table 1 Treatments of summer maize experiments
HEBHE A (cg/hny)
F 0 it Rate of fertilizer application
Year Treatment
N PO KO nSO;
2009 NO 0 90 180 15
N189 189 90 180 15
N270 270 90 180 15
N351 351 90 180 15
N451 451 90 180 15
2010 NO 0 120 120 15
N102 102 120 120 15
N178 178 120 120 15
N255 255 120 120 15
N331 331 120 120 15
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Table 2 Effects of different Nrates on yield and yield components of summer maize

£ @& 7 (kg/hnd) T T PE /hnr) TR (R THiE ()
Year Treatment Yield Ear number Grains per ear 1 000—grain weight
2009 N0 8186.7b 6.4a 426 b 3193 a
NI189 9628.0a 6.4a 474 a 3252a
N270 92825a 6.5a 478 a 330.3a
N351 9201.2a 6.7a 462 ab 328.1a
N451 8265.9b 6.0a 455 ab 330.8a
2010 NO 93582c¢ 8.7a 410b 2409 ¢
N102 10 035.0 be 8.4a 448 ab 241.9 be
NI178 11075.8a 8.6 a 471 a 249.8 ab
N255 105 64.7 ab 8.6 a 477 a 250.6 a
N331 9961.6 be 8.6 a 491 a 247.8 abc

< A SRR L NS 5 B2 Bk 5 BT
Note: Different letters in the same line indicated significant at 5% level.
M ERIRE , 2009 FE4 T b0 N e G

H A2 B S T RERLE; 2010 SR AIRHEIN

TR TR
2.2 AHEREX AT BRE R SRR

%3 RFAMEREN AT BRI = - #E
Table 3 The comparison of dry matter and nitrogen distribution at mature stage
TY)J5  Dry matter HE N
F 5 b P
Year Treatment TEFT (kg/hn) Fhi (kg/hn) Wk TREL FEFF (kg/hn) T (kg/hnr) FENMOGRTEEL
Straw Grain HI Straw Grain NHI
2009 N0 6396.5 8186.7 0.56 48.5 76.0 0.61
N189 7 450.8 9 628.0 0.56 81.8 1325 0.62
N270 7 807.2 92825 0.54 93.4 136.1 0.59
N351 8385.8 9201.2 0.52 99.8 134.4 0.57
N451 7319.9 8265.9 0.53 94.4 127.0 0.57
2010 N0 7930.9 9 358.2 0.54 54.2 86.7 0.62
N102 82379 10 035.0 0.55 66.2 107.0 0.62
N178 8 649.6 110758 0.56 68.7 111.0 0.62
N255 9 697.2 10 564.7 0.52 78.5 115.1 0.60
N331 9258.4 9961.6 0.52 77.7 1135 0.59
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Table 4  Effects of different Nrates on nitrogen use efficiencies of summer maize

F 5 i 7 FHERIFIE %) FIMREF I ehke)  AFEH (keke) HEFAFIR (kghg)
Year Treatment NRE NPFP AE PE
2009 N189 47.5 50.8 7.5 15.7
N270 38.9 34.4 4.1 10.6
N351 31.3 26.2 2.9 9.2
N451 21.5 18.3 0.2 0.8
2010 N102 26.7 98.4 6.6 24.8
N178 20.1 62.2 9.6 48.1
N255 19.5 41.4 4.7 24.3
N331 14.3 30.1 1.8 12.8
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Effects of different Nrates on the content of nitrate—nitrogen before sowing and after harvest of summer maize
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Table 5 The fate of nitrogen fertilizer in summer maize growth period %

F 15 b # ZREFHRI I FHBFNER R = FREF 2%
Year Treatment Apparent fertilizer recovery Apparent residual rate Apparent losses rate
2009 N189 47.5 46.0 6.5

N270 38.9 36.8 24.4

N351 31.3 35.2 335

N451 21.5 345 44.0
2010 N102 26.7 17.7 55.6

N178 20.1 24.3 55.6

N255 19.5 16.6 63.9

N331 14.3 26.0 59.8
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