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Effects of Stabilized Nitrogen Fertilizer on Grain Yield and Nitrogen Use Efficiency of Summer Maize
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Abstract: A summer maize field experiment was carried out in 2013 to investigate the effects of stabilized nitrogen fertilizer rates on yield,
nitrogen accumulation, nitrogen efficiency of summer maize, and economic efficiency. Compared with no stabilized nitrogen fertilizer, the
yield of stabilized nitrogen fertilizer treatments as 90, 150, 210 N kg +hm™ and 270 N kg +hm™ increased 36.7%, 62.1%, 76.6% and 81.9%
respectively. Total N absorbed by above ground parts increased 39.0%, 60.3%, 79.0% and 113.4%, and economic benefits increased 36.1%),
61.2%, 72.7% and 77.1% respectively. Compared with farmer conventional nitrogen fertilizer practices, the yield of stabilized nitrogen fertil—
izer treatments as 210 N kg+hm™ and 270 N kg+hm™ increased 7.3% and 10.5% respectively. Total N absorbed by above ground parts in—
creased 3.2% and 23.0%, and economic benefits increased 9.7% and 11.4% respectively. The results demonstrated that stabilized nitrogen
fertilizer application significantly promoted growths yield and N accumulation. 210 N kg +hm= and 270 N kg -hm™ increased total nitrogen
absorption higher than farmer conventional nitrogen fertilizer practices. Nitrogen apparent recovery efficiency (NARE ) and nitrogen agronom—
ic efficiency (NAE) of application with stabilized nitrogen fertilizer were significant higher than those of farmer conventional nitrogen fertiliz—
er practices. Nitrogen partial factor productivity (NPFP) of applied stabilized nitrogen fertilizer was higher than that of conventional nitrogen
fertilizer practices. Nitrogen physiological efficiency (NPE ) was higher than that of conventional nitrogen fertilizer practices with exception of
270 N kg-hm™. Based on summer corn yield and N use efficiency, the optimum stabilized nitrogen fertilizer application rate was 210 N kg +hm™
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Table 1 Effect of stabilized nitrogen fertilizer on summer maize yield

¥PRL

It CK It S0 Lt CF

it

s kghm™  pprike hm® PR M RVkg hm? PR WPtk hm? Ay, kgehm? R
CK 3616.7¢ — — -1 4875 -29.1 -4 783.3 -56.9 6 842.9b 0.35¢
CF 8 400.0b 47833 132.3 3295.8 64.6 — — 10 512.0a 0.44ab
SO 5104.2d 1487.5 41.1 — — -3295.8 -39.2 8 218.5b 0.39be
S90 6 979.2¢ 33625 93.0 1 875.0 36.7 -1420.8 -16.9 10 255.3a 0.40b
S150 8 275.0b 4 658.3 128.8 3170.8 62.1 -125.0 -1.5 10 434.3a 0.44ab
5210 9 012.5a 53958 149.2 3908.3 76.6 612.5 7.3 10 328.1a 0.47a
5270 9 283.3a 5 666.6 156.7 4179.1 81.9 883.3 10.5 11 714.5a 0.44ab

1 [FISA R F R R 22 57 3 (P<0.05) . R,
*2 BRERENE ER=EM R EINT
Table 2 Effect of stabilized nitrogen fertilizer on the yield components of summer maize

Qb PR /em FA 5 /em T/ Tk H /g K fem T /em FATEL TR HRLH/g
CK 246.5¢ 106.1b 101.04d 89.30c 14.1¢ 43.2b 13.7¢ 24.0d 31.87a
CF 263.1a 110.4ab 180.31a 155.34a 16.8a 47.5a 15.5ab 34.8ab 33.56a
SO 250.3be 106.4b 147.54¢ 130.99b 14.8be 46.5ab 14.4be 30.2¢ 32.58a
S90 256.4ab 109.1ab 162.05b 137.96b 16.3ab 48.1a 15.4ab 32.0bc 33.05a
S150 260.9a 109.7ab 157.73bc 138.58b 15.2abe 46.5ab 14.7be 32.8abc 33.01a
S210 261.3a 109.5ab 188.94a 157.82a 16.2ab 48.4a 15.6ab 34.7ab 34.00a
S270 261.6a 112.20a 184.01a 163.15a 16.9a 47.6a 16.56a 36.44a 33.42a
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Table 3 Effect of stabilied nitrogen fertilizer on nitrogen

accumulation of summer maize

g PRSI FRRRAC WL ABEHLGY%

grhm®  keehm®  ketho™ gy R
CK 46.0f 44.1e 90.1f 511 48.9
CF 116.4c 100.5b 216.9bc 50.4 49.6
SO 62.8¢ 62.2d 125.0e 50.3 49.7
S90 95.4d 78.3cd 173.7d 54.9 45.1
S150 113.6¢ 86.7bc 200.3¢ 56.7 433
5210 126.1b 97.7be 223.8b 56.4 43.6
5270 137.5a 129.3a 266.8a 51.6 48.4

T-CF, H.Fifi 45 it FH 12 A 34 fin 22 8 25 R (IR 35 NPE B
S270 b, FeE RAL AL BRI T CF, {H 45 AL TG B 2%
P25 (3R 4). Ui e ZUR R R 2T it A A 2
P KR ANE R AR
2.5 BEREXE EAXZFHZEIZMNE

M S ATLAA AL B PR3k 2 = T A
JtEhE CK AbFE , jite AR 2 B AR PR &8 25 i T ANt L SO
AbFE, G it P S e SR e S A
SO 141 35.8%~76.0%., [ S90 A1, it FiAZ & A HEAL Rl

x4 RERENEERREN AL
Table 4 Effect of stabilized nitrogen fertilizer on N use efficiency of

summer maize

g RS URRE  AURAE B
FIHE%  MFkg-kg'  HFlkg-kg' T Hilkg kg
CF 34.14¢ 12.21d 36.71ab 31.33d
S0 — — — —
S90 54.14a 20.83ab 44.70a 77.55a
S150 50.22a 21.14a 42.17ab 55.17b
S210 47.05b 18.61b 42.03ab 42.92¢
$270 52.51ab 15.48¢ 30.32b 34.38d

x5 BEREXEEXREF UM

Table 5 Effect of stabilized nitrogen fertilizer on economic benefits

MR A W/ WSO A HCE

P B

JC-hm? JC-hm™ Je-hm™®  HEIN/%  HEHN/%
CK 7 956.8¢ 0.0 7 956.8¢ -21.7 -50.5
CF 18 480.0b 2 4150 16 065.0b 58.1 —
SO 11 229.2d 1 065.0 10 164.2d — -36.7
S90 15 354.2¢ 1554.1 13 800.1¢ 35.8 -14.1
S150 18 205.1b 1 880.2 16 324.9h 60.6 1.6
S210 19 827.5a 2 206.3 17 621.2a 73.4 9.7
S270 20 423.3a 25324 17 890.9a 76.0 114

ORI 2.2 0 - kg, 2 BERRES 700 JT -, AL 3 600 JT -
1, JREK 2300 JG -t e A EUIE 2 500 T -t
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