¥ 4 % 4R 2013,27(2) :0219 ~0224

Journal of Nuclear Agricultural Sciences

219

XEHS:1000-8551(2013)02-0219-06

Jitl AU 2O S oK AU 0 7 BRI AR B 52

IEE s FRE AWE AAE pAE T B

("R R AR S YRR AL 100193 2L RAREL 2 B RIVER ST AL ARE - 050031)

B O EATHARBREERBEIXNEEEAY R AT LFAEf RN A6, Hrh X E 4 H 3 EAE X, . NO
(CK) N1 (A2 30 + X 22 120 + =L 2212 30) \N2( A2 60 + K @ A2 120) N3 ( A2 120 + X & A2 120 +
ek 220230) AT RKEiXIE, SRAW ARRAELEZILTTAT RESE, REETEHIEEK
EARIRMER N1 55 NO N2 AL 22 A0 b AR 45 3032 3 34.7 #2 28.5 45 M HEH 3L 3 11.3% ~ 17. 1% , ¥4 Jm
=% 1590 £ 60. 6kg-hm >, R 45 F T, RICH B H I = TR A2 RALR GHR B %
th, AEAEZYAR R E BRI THRAZ (NI N3 LT ES N2 k451325 2153 F»
2319.4kg-hm *) EE b 25 LAl TS, B TUAEERJZAEZRENLEED Z; RIeH 555
Flek 2 TR ZETFTHRRE, ELEBAKEIEHEN,F 1kg R A7 4.3kg 2K, RIEATHE, &
feid %545 4 kg 8% & 7 0.56kg Bk, B, AF 65 RAEX RAUT A £ K w =& 38 7T %1%
ESR Y &

XA ER; RE; BFE; P2

Effects of Nitreogen Patterns on Nitrogen Use and Yield
Benefit of Summer Maize
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Abstract : Field experiments were conducted with four nitrogen patterns to clarify the effects of different nitrogen patterns on the process of
matter productivity, ear traits, yield ,economic benefits and N efficiency. The four nitrogen patteris were I nitrogen rate of Okg-hm >, Pattern
NO;II nitrogen rate of 180kg-hm > (30kg-hm ~* before sowing plus 120kg-hm ~* at big trumpet stage ,30kg+hm > at silking stage) , Pattern
N1; III nitrogen rate of 180kg+hm ~*(60kg+hm > before sowing, 120kg+hm ~* at big trumpet stage) , Pattern N2 ; IV nitrogen rate of 270kg
-hm ™% (30kg-hm ~* before sowing, 120kg-hm ~* at big trumpet stage, 120kg-hm ™ at silking stage) , Pattern N3. The results showed that
appropriately postponing nitrogen fertilizer can significantly improve ear traits, for example, the number of grains per ear of N1 pattern
increased by 34.7 and 28. 5, the harvest index increased by 11.3 and 17. 1% ; the yield increased by 1590kg-hm > and 60. 6kg-hm 2,
compared to NO and N2 respectively. After treated with the same amount of nitrogen input, postponing appropriately propertion of nitrogen
fertilizer can increase yield but not the net-income or the input-output rate; Nitrogen input at silking stage were also found significantly
increased dry matter accumulation at grain-filling stage and the drop of LAI after silking was postponing. Nitrogen fertilizer significantly
improve biomass of summer maize before and after anthesis, Moreover, postponing part of nitrogen to silking stage could increase dry matter
accumulation of post-anthesis. Reducing appropriate amount of nitrogen input produced 4. 3kg more corn per kilogram nitrogen; undeer the

same amount of nitrogen fertilizer input, postponing part of nitrogen to silking stage produced 0. 56kg corn per kilogram nitrogen more.
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Therefore, scientific nitrogen pattern is very important not only for yield increase, but also for improving of economic benefits.

Key words : Summer maize ; Nitrogen fertilizers; Economic benefits; Yield
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Table 1 Experiment treatments (kg-hm )
it U = e K 22 34 it R
Nitrogen Base Big trumpet Silking Total
pattern fertilizer slage slage nitrogen
NO 0 0 0 0
N1 30 120 30 180
N2 60 120 0 180
N3 120 120 30 270
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Table 2 The analysis of summer maize ear traits

it A U MR ATHL TR TRK kR
Nitrogen pattern Ear diameter( cm) Ear length(cm) Number of rows Kernels per row  Bare top length( cm) Seed rate( % )
NO 4.51 ¢ 13.8 b 14.6 a 27.8 d 3.0a 81.2 b
N1 4.80 a 14.8 a 14.8 a 29.8 b 1.8 ¢ 85.6 a
N2 4.67 b 14. 3ab 14.5 a 28.6 ¢ 2.0b 84.8 a
N3 4.78ab 14.8 a 14.4 a 30.2 a 1.6d 84.2 a
2 [ R R AR F NS FRERRTE 0.05 AP L2253, T RIF
Note: Different letters in a column mean significant at the 5% levelwith the following table. The same as below
x3 BERFENSH
Table 3 The analysis of summer maize yield
it AU R TR B TR E ILEIREF e KPR o
Nitrogen model Number of ear( f#+hm~?) Kernels per ear 1000-kernei weight(g) Harvest index( % ) Yield(kg-hm ~2)
NO 74208 a 407.2 ¢ 221.7 ¢ 32.8 ¢ 6159.4 d
N1 74828 a 441.9 a 234.2 b 34.5b 7749.6 a
N2 74910 a 413. 4be 240.7 a 31.0d 7689.0 b
N3 71920 a 418.6 b 239.4 a 36.3 a 7448.7 ¢
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Table 4 Yield and value to cost ratio

it AR RFFHA HEHA SHRA FARHA PRI afil g iEidia

Nitrogen Agricultural Other inputs Total inputs Corn price Yield income Net income Ratio of
model inputs( Yuan-hm ~2) (Yuan-hm %) (Yuan-hm %) (Yuan-kg) (Yuan-/hm~2)  (Yuan-/hm~2)  output to input

NO 1305 1200 2505 2 12318.8 b 9813.8 b 3.90 a

N1 1881 2100 3981 2 15499.2 a 11518.2 a 2.89 ¢

N2 1881 1650 3531 2 15377.9 a 11846.9 a 3.36 b

N3 2169 2100 4269 2 14897.5 b 10628.5 b 2.48 d

1 BRI AIEFP T LIRS b JREHN 2.2 J6-kg ™! i BEIREE 1.0 JC kg ™', SRR 5.0 JC-kg ' HEBABIEHUMAE LA
ANTHNAFEFFIATIAH BRI, 2010 4F, FRTTEH MR 2.0 J6-kg ™!

Note: agricultural inputs, including seeds, fertilizers and pesticides, Among them, urea is2.2 Yuan-kg ™!

1

, superphosphate 1.0 Yuan-kg ™", polassium

chloride is 5.0 Yuan-kg ~!'. Other inputs, including machinery and labor put into operation, Straw to field, it does not count into the input. 2010, the corn

market price is 2.0 Yuan-kg ™'
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Table 5 Dynamic changes of dry matter and LAI

it AR P NEE] k22 14] HES A
Nitrogen model Jointing stage Big bell mouth stage Silking stage Filling stage Maturity Stage
TY i NO 170.7 d 2920.9 d 6799.3 d 15879.8 b 19439.6 d
Dry matter N1 264.0 b 3989.3 b 7241.6 ¢ 18360.5 a 21702.5 b
(kg-hm~?) N2 299.4 a 4314.0 a 8115.2 a 16207.5 b 22972.1 a
N3 285.1 a 4424.7 a 7882.2 b 18526.9 a 21136.5 ¢
- T FRFE 5 NO 0.73 a 3.28 ¢ 4.80 b 4.71 ¢ 3.5l a
LAI N1 0.72 a 4.09 b 4.88b 4.72 ¢ 3.44 b
N2 0.61 b 4.56 a 5.25a 4.92 a 3.03d
N3 0.71 a 4.41 a 4.95b 4.79 b 3.32 ¢
Note ; LAI-leaf area index
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Table 6 Biomass allocation before and after flowering of summer maize (kg-hm™?)
it FAE AW AETT A= 4y TS S AWt/ e e i
Nitrogen model Biomass production Biomass before flowering Biomass after flowering BA/BP (% )
NO 19439.6 d 6799.3 d 12640.3 ¢ 65.02 b
N1 21702.5 b 7241.6 ¢ 14460.9 a 66.62 a
N2 22972.1 a 8115.2 a 14856.9 a 64. 68 b
N3 21136.5 ¢ 7882.2 b 13254.4 b 62.71 ¢

Note ; BA/BP- Biomass after flowering/ Biomass production
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Table 7 Nitrogen uptake and utilization efficiency

Jit AL RNLFI I RN A F A /TGS RN A= 7 1 AR TR
Nitrogen model NUE(% ) ANUE (kg-kg™") NUPE (kg-kg™") PFP(kg-kg™") NHI
NO 0 0 0 0 51.51 ¢
N1 15. 46ab 5.91 a 94.21 a 44.03 a 54.63 b
N2 17.27 a 5.35a 96.03 a 43.48 a 57.12 a
N3 13.86 b 1.61 b 66.37 b 27.03 b 48.37 d

Note: NUE-Nitrogen use efficiency; ANUE-Agronomic nitrogen use efficiency; NUPE-Nitrogen uptake efficiency; PFP-Partial factor productivity; NHI-

Nitrogen harvest index
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