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Abstract: [ Objectives] A field experiment was conducted to determine effects of different management patterns on
uptake, distribution and fate of nitrogen in summer maize. We indicated impacts of optimizing management pattern
on “N uptake-soil residues-loss” , explored nitrogen accumulation and transport at the anthesis and maturity stages,
and identified fate of nitrogen. The study can provide theoretical and technical supports for local agricultural
development. [ Methods] Two management patterns [ i. e., conventional pattern ( CT) and optimized pattern
(YH) in nitrogen and water management | were designed through establishing " N-micropolt experiments in the
field. We analyzed characteristics and nitrogen utilization by measuring the soil and plant samples. Soil samples
were extracted with 1 mol/L KCl, and analyzed for NH, -N and NO; -N using continuous flow analysis (TRAACS
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2000) in laboratory. The samples were dried and sieved through a 0.15 mm mesh. They were taken for
determination of °N using the Delta " XP. [ Results] The differences of grain yield and total nitrogen uptake
between the optimized and conventional patterns are significant. As to the conventional pattern, the grain yield and
nitrogen uptake are 12% and 10% lower than those of the optimized patterns, respectively. The rate of "N
utilization of the conventional patterns (20.81% ) is significantly lower than that of the optimized patterns
(32.54% ). The contents of accumulated nitrogen in the crop aboveground organs and the contents of transferred
nitrogen to the grain of soil nitrogen are significantly higher than those of fertilizer nitrogen. About half of nitrogen
content in seed comes from the accumulation after the flowering. The transport contribution rates by organs of the
conventional and optimized patterns are 57.73% and 45.15% , respectively. The nitrate and marked "N
accumulation amounts in the soil surface at the period of the anthesis under the conventional patterns are higher
than those under the optimized patterns, and after the harvest the "N content of the conventional pattern with soil
depth is increased for the first and then decreased, with the accumulation peak in 20-40 c¢m. The residual nitrogen
rate in soil of the conventional pattern is up to 56. 18% . The fate of nitrogen fertilizer is as follows; soil residual >
loss > crop uptake. As to the optimized treatment, the fate of nitrogen fertilizer is as follows: soil residual > crop
uptake > loss. [ Conclusions]It can be reached high level of grain yield and efficiency of nitrogen with nitrogen

controlled at around 185 kg/ha. Thus, less nitrogen and more times of fertilization at late growth stage not only

raise the efficiency of nitrogen fertilizer but also increase food production.
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Table 1 The major chemical characteristics of the experimental soil

2 S Am BER O WEA g WORLALI, Particle (% ) AT
Soil depth Total C Total N NH4+ -N NO; -N Avail. P Avail. K PH @*ﬁ *51\*_\—‘[ ?ﬁ*j[ Density

cm g mg/ kg an 1t a cm
(em) (¢/kg) (mg/kg) Sand Sil Clay (g/em’)

0—30 16. 30 0.70 3.10 14. 60 34. 40

30—60 15.10 0. 40 2.20 5.90 21.20

60—90 14. 60 0.20 1.30 2. 60 17.10

72.70  7.72  39.34 58.25 2.41 1.37

35.60 7.85 24.81 72.57 2.62 1.35

26.00 7.84 64.26 33.97 1.77 1. 44
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Table 2 Chemical N fertilizer input for summer maize under different management patterns

Ab 7 i & & N rate(kg/hm®)
Treatment FEAE Base fertilizer 7SI Six leaf stage + =M1 Thirteen leaf stage 41 Total
ety CT 100 150 250
ez YH 45 60 185

71 ( Note) ; CT—Conventional pattern; YH—Optimized pattern.
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Table 3 Aboveground biomass and N uptake of maize in micro-plots

=1 Biomass yield

% A & N uptake

LR A - — — - — —
Growth stage Treatment fiift FPHL it fiikt FEL it
Straw Grain Total Straw Grain Total
FEAE CT 7300 a 7300 a 150.8 a 150.8 a
Anthesis
YH 7317 a 7317 a 147.2 a 147.2 a
T CT 7882 a 8641 b 16523 b 70.0 a 115.2 b 185.2 b
Maturity
YH 8679 a 9685 a 18364 a 77.1 a 126.6 a 204.1 a

7E(Note) : CT—f£4: )7, Conventional pattern; YH—{Ji4k J5 2 Optimized pattern. [R5 5 A [R] 71 26 7R [i]— 4= B WAL Bl ) 22 575Kk 5%

12 FIKF- Values followed by different letters in a column are significant among treatments in same growth stage at the 5% level.
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Table 4 Recovery of *N-labeled fertilizer by summer maize

PN 2 i & Uptake of °N (kg/hm®) PN F]H1Z Recovery of "N(% )

Esh=3] Qb " P s . . A
Growth stage Treatment Rkt LR it fift PR it
Straw Grain Total Straw Grain Total
TFAEHH CT 41.03 a 41.03 a 16.42 b 16.42 b
Anthesis YH 40.26 a 40.26 a 21.76 a 21.76 a
e cr 19.63 a 32.40 b 52.03 b 7.85 b 12.96 b 20.81 b
Maturity YH 23.08 a 37.13 a 60.21 a 12.47 a 20.07 a 32.54 a

1 (Note) : CT—1{£%; J7 3, Conventional pattern; YH—1{Ji:4k J5 X, Optimized pattern. [F] 3 B4 5 A 7] 7 e 7R A0 HH 7] 22 573K 5% i 2 /K F

Values followed by different letters in a column are significant among treatments at the 5% level.
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Table 5 Accumulation and distribution of nitrogen in different organs of summer maize from different sources

at the anthesis and maturity stages

N o REEHE (kg/hm®) YR (% )
pos: Nitrogen accumulation amount Distribution proportion
Growth R
wage N source Treat.  pfp 25+ RS A0 +REAL FPRD AT WA ZE 0P I+ B RRR: A1t
Leaf SS BC Grain Total Leaf SS BC Grain Total
e ERlE CT 21.19a 17.43a  2.41 a 41.03a 15.71a 12.92a 1.79a 30.41 a
Anthesis NDFF yi; 1861 a 18.53a 3.12a 40.26a 13.90a 13.84a 2.33a 30.07 a
i CT 45.26a 42.44a 6.18a 93.88a 33.55a 31.46a 4.58a 69.59 a
NDFS  YH 44.10a 42.70a 6.82a 93.62a 32.94a 31.89a 4.69a 69.93 a
W A& CT 11.97a 5.78b  1.87a 29.90b 49.53b 6.55a 3.16a 1.02a 16.36a 27.09 a
Maturity NDFF  yy 12,512 8.36a 2.21a 37.13a 60.21a 6.14a 4.10b 1.08b 18.22a 29.54 a
i CT 30.78a 14.08a 5.55a 82.81a 133.22a 16.84a 7.71a 3.04a 45.32a 72.91a
NDFS  yH 32.89a 15.68a 5.49a 89.49a 143.56a 16.14a 7.70a 2.69a 43.92a 70.46 a

71 (Note) ;: NDFF—N derived from fertilizer; NDFS—N derived from the soil; BC—Corn bract + Cob; SS—Stem + Sheath. CT—{%4; 757 =,
Conventional pattern; YH—{f;4k 752 Optimized pattern. [F]%1 54 5 A~ 7] 7 BE 3 78 b B8] 22 523K 5% B 3 /K F Values followed by different letters in

a column are significant among treatments at the 5% level.
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Table 6 Nitrogen translocation amount and contribution proportion from vegetative organs to grain after the anthesis

R ZEHFH N wanslation (kg/hm’)

B S 5

R R BTHR R Contribution ratio of N for grain( % )

N oo Troamen TR ZEHUEES RN REER ARE RPE ZEenbRy wrh e A
Leaf ss BC Total Leaf ss BC Total
HE A cT 9.22 a 11.65 a 0.54 a 21.41a  8.3la 10.41 a 0.44 a 19.16 a
NDFF YH 6.10 b 10.17 a 0.91a 17.18a  4.85b 8.17 a 0.72 a 13.74 b
T CT  14.48 a 28.35a 0.97 a 43.80a 12.83a 24.97 a 0.77 a 38.57 a
NDFS YH 11.21a 26.99 a 1.32 a 39.52a  8.80a 21.58 a 1.03 a 31.41 a

7 (Note) : NDFF—N derived from fertilizer; NDFS—N derived from the soil. CT—{%%:J5 &, Conventional pattern; YH—/Ji; 4k J5 =, Optimized
pattern; BC—Corn bract + Cob; SS—Stem + Sheath. [F]# %38 5 A [6) - 1F 2R A0 B[R] 22 53k 5% 322 7K F Values followed by different letters in

a column are significant among treatments at the 5% level.
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Fig.1 The movement of nitrate and labeled *N in soil profile during different growth periods
[¥E(Note) : CT1—(£%5 )y X IF 4] Conventional pattern at the anthesis; YHI—{i4k )5 ZIF 46 Optimized pattern at the anthesis;
CT2—1£4: J7 W H ] Conventional pattern at the maturity; YH2—{Ji4k J5 25353 Optimized pattern at the maturity. ]
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Table 7 The fate of “N-labeled fertilizer after summer maize harvest

. Wi A FEPITR 0—100 em - HE5% B4 PN
A N rate Crop uptake Soil reside Loss
Treatment )
(kg/hm®) (kg/hm*) (%) (kg/hm*) (%) (kg/hm®) (%)
CT 250 52.03 b 20. 81b 140.46 a 56.18 a 57.51 a 23.00 a
YH 185 60.21 a 32.54 a 85.96 b 46.47 a 38.83 b 20.98 a

1 (Note) : CT—1£%; J5 3\, Conventional pattern; YH—1{Ji:4k 75 3X; Optimized pattern. [6] 3 54 5 A 5] 7k e 7R AL FH 7] 22 573K 5% 2 /K F

Values followed by different letters in a column are significant among treatments at the 5% level.
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