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Hfect of minera fertilizer application on energy eficiency in
a long-term field experiment

Yang Jun, Chen Xinping, Zhang Fusuo , Wang Xingren
(Key Laboratory of Rant Nutrition, Ministry of Agricuture; Key Laboratory of Rant- Soil Interaction, Ministry of Education;
China Agricuiturd Univerdty , Beijing 100094, China)

Abgract A long-term field experiment with winter wheat- summer maize »spring maize rotation system was used to
study the effect of minerd fertilizer application on energy efficiency in a fluvoaquic soil in Beijing suburb from 1985 to
1997. The parameter” net energy output” and’ the ratio of net energy output and input” were used to express the en-
ergy efficiency. The results showed that both of the net energy output and the ratio of net energy output and input in
higher minera N application treatment (N 270 kg- hm™ 2) were lower than that in lower minera N application treatment
(N 135 kg- hm™ ?)in each crop growing season. A rate of P.Os 67.5 kg- hm™2-a” ' as minera P fertilizer application
obtained a higher net energy output and a higher the ratio of net energy output and input compared with higher P appli-
cation treatment (P,Os 135 kg- hm™2-a™ ') . The energy efficiency by Kfertilization was spring maize > summer maize
> winter wheat , and was d&fected by weather in dfferent years. The energy efficiency anadyss could be a useful tool
for the evauation of minerd fertilizer application, and sustainability of agricutura production system.

Key words long-term field experiment ; energy efficiency; minerd fertilizer; winter wheat —summer maize —spring
maize rotation
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600 950 mm, 2 002 mm, 190 197 d
; , 60 90cm 57.2  [8] 18.6  [9]
2 3m, ( 47.0 [8] 18.4 [9]
1988 1994 199 ) 129 [8] .7 7]
1981 1984 1984 9.9 [8] 1.7 9]
0 20cm , 13.1¢g- 1.4
kg'',  (N)7.1g-kg'', (N)68 mg- kg™ *,
(OlenrP) 6.1 mg- kg™ *, (NHs0AC K) ’ 0.55.
114 mg-kg ™, (K) 584 mg- kg™ * 0.5
1985 1997 : (1985) —
(1986) — (1987) — (1987) — 2
(1988) — (1989) — (1989) — 2.1 ( 1
(1990) , — R ,
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1.2 8 ,
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Table 2 Qop grain yieds o different fertilizer treatment kg hm™?2
N POs KO  /(kghm?
NoPs7.5 Nizs P Nizs Ps7. 5 Niss Pias Nz70Ps7.5 Nz70Piss Nazo Pias Koos
1985 1751 4 044 5336 5419 5 836 5419 5836
1986 2 276 1993 4911 5653 4 349 5411 5328
1987 1760 1732 4213 4 907 4 167 4 907 4 306
1989 3 705 5089 6 423 6 378 5589 4 922 3922
1991 5781 5336 6 908 6 690 6 758 5225 5252
1993 1488 1701 5153 6 579 5403 8129 7004
1995 1689 1 346 5130 5238 5220 5142 4 814
1997 2 375 1533 5472 6 773 6 237 6 531 6 483
1987 2 288 3302 3107 4 083 4 591 4 983 5252
1989 4 002 4722 5 562 4973 5202 5 562 5963
1991 4 059 4 805 5780 6 330 5 429 5439 5775
1993 3152 5504 7004 6 254 6 254 7 353 7754
1995 1500 2151 4 452 5153 3450 7 353 7 053
1988 5903 5103 6 254 5703 6 203 6 504 6 704
1990 6 537 3897 8 945 7 473 7 682 7121 7 496
1992 4 853 4 658 8 520 8204 8 204 8 103 9 150
1994 4 388 3 686 9 788 7 410 7 628 7 088 10 328
1996 1955 1370 334 1760 3 336 2 331 2241
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