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Suitable application rate of nitrogen and phosphorus fertilizers at
double-cropping rice ecosystem

LI Ping' %, DUAN Ran'", ZENG Xi-bai'", BAI Ling-yu', TANG Yue-feng?, WEN Jiong?

(1.Institute of Environment and Sustainable Development in Agriculture, Chinese Academy of Agricultural Sciences/Key
Laboratory of Agricultural Environment, Ministry of Agriculture, Beijing 100081, China; 2.Yueyang Agricultural
Sciences Institute, Yueyang, Hunan 414000, China)

Abstract: The fertilizer reduction and green manure application experiments were conducted to study the nitrogen and
phosphorus loss in runoff and the rice yield under double cropping rice system. The results indicated that 20% amount of
urea and 30% of phosphorus reduction could make a change of the rice yield from —11.48% to 1.94%. When the
application of both sulfur coated urea and phosphorus were reduced 30% respectively, the rice yield changed from
—13.24% to 3.87%. When both nitrogen and phosphorus were cut 30 percent down from compound fertilizer, the rice
yield, however, increased by 0.52%—13.70%. The amounts of nitrogen loss could be reduced from 31.69% to 47.74% and
that of phosphorus from 11.77% to 64.71% in runoff by the way of reducing fertilizer utilization. The utilization rate of
nitrogen and phosphorus could be increased by 19.31% and 11.97% respectively when the compound fertilizer was
employed in double cropping rice system. In the context of little impacts on rice yield, fertilizer reduction could improve
its utilization rate, and reduced agricultural input, such as nitrogen and phosphorus.
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Table 1 Amount of fertilizers for different treatments kg/hm® -
N P,Os K,0 N P,Os K,O
CF 150 60 90 180 75.0 90
T, 120 42 90 144 52.5 90
T, 120 42 90 144 52.5 90 2009
Ts 105 42 90 126 52.5 90
Ty 105 42 90 126 52.5 90 5
Ts 105 42 90 126 52.5 90 o0
P=E1Civi Ci i
CF N P,0s K,O Vi
150 60 90 kg/hm* 180 75 90
kg/hm®
T, N P,0s 20% 30% ) =
10d
T, N P,0s 20% 30% 14 HiE4LE
SPSS13.0
2 FERERH
T, N P,Os 2.1 %ﬂfEﬂ(*EE"]l_i%
30% NPK 15-15-15 2 CF T,
) 11.48% 1.94% T, 11.98%
T, Ts 2 3.87% Ts 401% 13.70% T,
0.52% 4.81% Ts 13.24% 1.71%
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Table 2 Rice production of all treatments in 2008—-2009

/(kg-hm?)
2008 2008 2009 2009
T, 4 408.09b 5544.28b 4 613.36¢ 5543.14 20 108.87
T, 5172.68a 5341.73b 4 581.32¢ 5336.65 20432.38
T; 5202.51a 5927.77a 5918.20a 5781.96 22 830.44
Ty 5111.44a 5517.38b 5231.92b 5826.25 21 686.99
Ts 4907.50a 5531.07b 4 515.98¢c 5526.66 20481.21
CF 4979.82a 5429.56b 5205.12b 5559.35 21173.85
2008 T, CF
T, 4 408 (T Ts)
kg/hm®  CF  11.48% CF
2008 CF T3 T4 2
T; CF CF 9.17% T, T, 7.82% 2.43% T, T, Ts 5.03% 3.50%
Ts CF T, CF CF 3.27%, {H
22 AEAEHRRAAE
3 2008 T,
2009 T, T, Ts
CF T, CF T3 T4 Ts
CF CF 11.18% 11.99% 13.26%
CF T, CF
T; CF( 12.05%) T4 CF
T; T4 Ts
2009 CF
CF 2008
T; T4 CF 3.99% 4.80%
T, Ts CF T, CF
T3 Ty CF 2009
T T3 T4 CF 8.92% 19.31%
1 T, Ty CF T CF
2009 CF
T T, T, *3 TRMMLEERNFNFAE
Table 3 Utilization efficiency of nitrogen at different treatments in
4 Ty Ts 2008 2008-2009
2009 Ty 2009 1%
T, 2008 2008 2009 2009
T, T, 27.38¢c 31.69b 23.61cd 22.99bc
T, 21.45d 24.43d 17.64d 21.90c
T; 27.93b 46.80a 34.45b 28.18a
Ty 38.54a 45.38a 44.84a 24.78b
Ts 31.95b 27.75¢ 23.09¢ 24.12bc
CF 26.80c 35.26b 25.53¢ 16.37d
2008
2008 2008

2009
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Table 4  Utilization efficiency of phosphorus at different
treatments in 2008—-2009
1%
2008 2008 2009 2009
T, 7.88b 14.45b 8.25¢ 12.90bc
T, 6.94c 14.36b 8.91bc 12.81b
T; 7.70b 18.22a 19.30a 15.13b
T, 11.77a 17.53a 12.44b 18.32a
Ts 7.30bc 14.65b 9.02bc 15.34ab
CF 9.01b 10.89¢ 7.37c 8.89¢
24 FELER. HBiRETRAE
5
CF CF
54.58%
74.92% 31.69% 47.74%
11.77% 64.71%
2009

2.54~4.86 kg/hm®  0.06~0.17 kg/hm?

( 31.69% 47.74%)

#z5 AEMALENE. BhRERRLE

Table 5 Runoff loss of nitrogen and phosphorus at different treatments

/(kg'hm?)
Tl 3.07 1.34 0.36 0.06
T 272 0.78 0.29 0.15
T3 3.32 0.95 0.73 0.09
T4 2.54 0.74 0.19 0.09
T5 3.32 1.23 0.22 0.13
CF 4.86 2.95 0.22 0.17
T,
CF
T, Ts
[9]
3 Fig5itie
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70%
2009
(T, Ts) CF
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