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Effect of ecological intensification nutrient management on the yield
and nitrogen use efficiency of spring maize
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Abstract: It was investigated that different nitrogen managements affected crop yield, nitrogen uptake, nitrogen
balance and net profit of spring maize production in two years’ field experiment in Jilin maize belt. The results
showed that compared with famers’ practice (FP), the grain yield and nitrogen uptake under ecological
intensification nutrient management ( ET) which reducing N fertilizer by 28% were not decreased while the recovery
efficiency, agronomic efficiency and partial factor productivity of nitrogen and net profit were increased by 48. 1% ,
56.9% ,43.8% and 11. 0% , respectively. The grain yield and nitrogen utilization have no significant effect in the
second year when no nitrogen fertilizer was applied in the first year. Apparent nitrogen loss of EI and FP in two
crops was 97 and 226 kg/ha, respectively. The nitrogen management based on agronomic efficiency of fertilizer,
crop target yield and the response of crop to fertilizer application could be a feasible N management practice for both
high yield production and environmental protection.
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Table 1 Experimental treatment

HEX}Fi & Fertilizer application rate

e (N-P,0,-K,0, ke/hm?)
Treatment
2009 2010
Bl N22  180-75-90 180-75-90
N1/2 0-75-90 180-75-90
NO/2 0-75-90 0-75-90
FP N2/2  251-145-100 251-145-100
N1/2 0-145-100 251-145-100
No/2 0-145-100 0-145-100
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e+ I KR
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EEHTERAR ST LR (kg/hn’) = RIER
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2009 1 2010 BH4EHY BT 45 57 (£ 2) &KW EI
M FP AR ERIN T B & 25, FP AL B L1t i
RIEH R BEOEEE R ENRR . SRER
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2009 4F EI 43 7= & B 2 5 F FP 4-3, i 2010 4F
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FESTERBE—BEH, ARBE T AR
FAEMHRBERBAFR =B A BENERH, 5
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ki B B E R, AR ERIKE S HN
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N2/2 4B 61.6% F1 62.5% , T N1/2 AhHAE
2009 4 M S A9 2L b | B 2010 4E it A RUIE
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Table 2 Nitrogen uptake and grain yield of spring maize as influenced by different nutrient management practices

2009 2010
b3
Treatment RE T R B RERK R B
Total N uptake Grain yield Total N uptake Grain yield
EI -N2/2 110 8505 187 11092
EI -N1/2 60 4876 180 10991
EI - NO/2 59 4756 73 5441
FP -N2/2 113 7477 187 11365
FP —-N1/2 60 5112 179 11412
FP - NO/2 60 5082 93 5585
MEHEE Fertilizer application rate (F)
EI 76 a 6045 a 147 a 9174 b
FP 78 a 5890 b 153 a 9454 a
MEAE 2=, Fertilization method (M)
N2/2 112 a 7991 a 187 a 11229 a
N1/2 60 b 4919 b 180 a 11201 a
NO/2 60 b 4994 b 83 b 5513 b
B EMR (P {5 ) Significance test (P value)
F 0. 6379 0. 0356 0.1168 0. 0240
M <0. 0001 <0. 0001 <0. 0001 <0. 0001
FxM 0. 8704 0. 0001 0.0720 0.5922

1 (Note) : RIFEABSHERFHRRE BRI 5% K FERA BFE Means followed by the same letter in a column are not significantly different

(Duncan’ s multiple range test, P >0.05).
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HEREMAERMA TN 4 5% FP A3 1.32 ~
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FRMATMSHH BT 2009 47,35 NO/2 A3
HEEFFEATR I EE S T, BUHEA R R
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2.3 EXEETLH
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=, e HEA XN FABREAENERRELE,
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L, ERE W AT D EETA &G EEZHA, 25 b
REBRARG2. 1% 67.1% , REYEFENRE
XF, AREZWHETH,ELA FP AR RZRR
BEMAREZNBRRESINSBRAZEEN
41.9% F1 58. 1% .22. 3% F1 77. 7% ; B Z 1 3= MR
REBTRERE, FP RXIIEWN, FHARRNY
REFEUBMRERHFEASE R MIER B/ LT
o, AT T 3R 585 e XU . FP AL RAEYI R
ERBAZEH 377 ke/bm’ , # I F EL BER AR
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B 2.3 fF. XEPAEYFARMET ,EILHEE—F
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Table 3 Comparison of nutrient use efficiency parameters as influenced by different nutrient management practices

2009 2010
G lEs AREWE BAEREHE ARRETN REERER JERERERE ARRETD

Treatment REg AE, PFP, RE, AE, PFP,

(%) (kg/kg) (kg/kg) (%) (kg/kg) (kg/kg)
EI -N2/2 28.2 20.5 47.2 63.3 31.4 61.6
EI -N1/2 59.3 30.8 61.1
EI -NO2
FP -N2/2 21.3 9.5 29.8 41.9 23.0 45.3
FP -N1/2 37.8 23.2 45.5
FP -NO/2

JiE & Fertilizer application rate (F)
EI 28.2a 20.5 a 47.2 a 59.3 a 30.8 a 6l.1a
FP 21.3b 9.5b 29.8 b 37.8b 23.2b 45.5b
R J5 R, Fertilization method (M)
N2/2 24.8 15.0 38.5 50.4 a 27.2 a 53.5a
N12 46.8 a 27.0 a 53.2 a
NO/2
B EMR (P {5 ) Significance test (P value)

F 0. 0293 0. 0002 <0. 0001 <0. 0001 <0. 0001 <0. 0001
M 0.1191 0.8197 0.7411
FxM 0.8110 0. 6517 0.5136

¥ (Note) ; REy—Recovery efficiency; AEy—Agronomic efficiency; PFPy—Partial factor productivity of nitrogen. [R5 %4 j5 48 R FREFR 7B
B 5% KFEERA BFE Means followed by the same letter in a column are not significantly different ( Duncan’ s multiple range test, P >0.05).

%4 AEEEARARETE (kg/hm’)

Table 4 Nitrogen balance of spring maize in two years

RAEHA Nitrogen input REH 1 Nitrogen output
4b3
Treatment AR B NG PR Bl REN. RAsKE
N application rate  Initial N;,  Net mineralization Crop uptake Residual N, Apparent loss

EI -N2/2 360 52 113 297 91 136

EI -N1/2 180 52 113 240 48 57

EI -NO/2 0 52 113 132 32 1

FP -N2/2 502 52 133 300 77 309

FP -N1/2 251 52 133 239 54 143

FP -N0/2 0 52 133 153 32 0
JiJE & Fertilizer application rate

EI 270 52 113 269 70 97

FP 377 52 133 270 65 226
e =X, Fertilization method

N272 431 52 123 299 84 223

N12 216 52 123 240 51 100

NO/2 0 52 123 143 32 1
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Fig. 1 Comparative analysis of net profit as influenced by
different nutrient management practices for maize
across two years
[ (Note) : AERMfHAE 2009 4F N, P,05, K,0 FIF I RE M543
3 4.35,4.39, 4.67 and 1.36 75/kg;2010 4EN, P,05, K,0 fiEE

KEHHE B Ky 4.75, 5.31, 4.67,F1 1.56 Jt./kg, The prices for
fertilizer N, P,05, K,0, and maize used was 4.35, 4.39, 4. 67 and

1. 36 yuan/kg for the year 2009 ; and those were 4. 75, 5.31, 4. 67, and

1. 56 yuan/kg for the year 2010. * F/R AL A 2 7k 5% B FE KF
Indicate significant at 5% level between the treatments; ns—F5/R £ 5
B Means no significant difference. ]
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