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Table 1 The survey of long-term fertilization experiments
119.26° 26.02° 2 1983—2006
116.20° 28.40° 2 1981—2007
115.90° 28.50° 2 1984—2006
112.0° 28.50° 2 1981—2007
120.40° 30.40° - - 3 1991—2000
114.20° 30.40° - 2 1982—2004
106.40° 30.40° - 2 1982—2005
104.10° 30.70° - 2 1982—2006
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Fig. 1 The average rice yields of 8 sites in different treatments
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Table 2 The rice SYI values during the experimental period for different treatments at all sites
CK N NK PK NP NPK NPKM M
(CK  NPK)
0.25 0.63 0.75 0.44
0.22 0.40 0.44 0.31
0.33 0.37 0.40 0.34 0.51 0.57 0.68 0.45
0.30 0.35 0.37 0.32 0.40 0.43 0.51 0.36
0.34 0.63 0.65 0.48
0.39 0.53 0.60 0.46
0.33 0.57 0.38 0.55 0.71 0.73 0.52
0.43 0.64 0.50 0.52 0.65 0.70 0.54
0.25 0.24 0.39 0.48 0.56 0.40
0.41 0.54 0.51 0.59 0.69 0.55
0.47 0.60 0.61 0.62 0.63 0.66 0.52 0.55
0.35 0.46 0.47 0.49 0.50 0.53 0.41 0.42
0.36 0.53 0.61 0.49 0.62 0.70 0.69 0.43 0.53
0.35 0.49 0.57 0.58 0.64 0.56 0.47
0.23 0.30 0.68 0.69 0.74 0.39 0.46
0.33£0.07 0.44+0.11 0.49+0.14 042£0.08 0.55+0.08 0.59+£0.10 0.64£0.10 0.51+0.10 0.46+£0.07
Y HAR e I o ANFEAE T KA AR S R A
7 15.8% ~ 23.3%( 3) (NP NPK
NPK) (NPKM) (15.9%) (12.4%) (13.6%)
20% 16.5% 15.9%  15.8% NPKM (16.4%) (10.5%)
20% (13.1%)
(NP NPK) (NPKM)
x3 KHARRBERTKENELEZRZE(%)
Table 3 The CV ofrice yield during the experimental period for different treatments at all sites
CK N NK PK NP NPK NPKM M
(CK  NPK)
28.2 14.2 11.2 212+99
28.9 22.5 22.7 257+4.5
23.5 23.2 24.8 31.1 15.8 14.5 14.5 19+6.3
16.6 17.1 19.0 21.3 14.4 16.7 19.6 16.6 £0.1
18.8 13.6 14.9 16.2+3.7
16.7 15.6 16.7 16.1 £0.7
27.1 20.8 27.2 17.1 12.5 11.7 19.8 £10.3
20.0 14.7 18.5 18.1 15.5 13.8 17.7+£3.2
31.0 47.6 20.1 20.2 17.7 243+94
14.8 20.8 13.5 12.9 13.4 14.1£1.0
15.2 15.9 13.8 14.6 14.2 15.3 14.3 14.7£0.8
35.9 27.4 29.5 26.2 27.3 25.8 349 31.6 £6.0
18.2 18.5 15.8 12.9 16.6 13.6 15.2 20.1 159+£3.3
26.7 19.9 15.4 15.4 13.2 17.9 21.1£8.0
28.2 28.6 10.3 11.8 10.8 20.4 20+ 11.6
233+6.6 21.5+50 23.0+10.5 20.7+£6.7 165+£42 159+4.1 158+49 199+7.0
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The Analyses of Sustainable Yield Index of Rice Under Long-term
Fertilization with Different Rotation Systems in Southern China

LI Zhong-fang'?, LOU Yi-lai*, LI Hui*, ZHANG Xu-bo', TANG Zheng®, XU Ming-gang'"

(1 Key Laboratory of Crop Nutrition and Fertilization, Ministry of Agriculture of China, Institute of Agricultural Resources and
Regional Planning, Chinese Academy of Agricultural Sciences, Beijing 100081, China; 2 Chemistry and Bioengineering
Department, Hezhou University, Hezhou, Guangxi 542899, China; 3 Institute of Environment and Sustainable Development in
Agriculture, Chinese Academy of Agricultural Sciences, Beijing 100081, China; 4 College of Resources and Environmental
Sciences, Henan Agricultural University, Zhengzhou 450002, China)

Abstract: A sustainable yield index (SYI) was used to investigate the effects of fertilization on high and stable rice
productivity in eight long-term experiment trails with rice-wheat and rice-rice rotations in southern China. There were eight
treatments in each of long-term trails: control (CK), chemical nitrogen (N), chemical N and potassium (NK), chemical N and
phosphorous (NP), chemical NPK, application of manure (M) and NPK plus M (NPKM). Results showed that the SYI values of
rice varied with different fertilization types and cropping systems. The SYI values of rice in the N, NK and PK treatments
(0.33-0.49) were lower than those in the NP, NPK, M and NPKM treatments (0.51-0.64). There were no significant differences
among the SYI values in the eight sites across the CK and NPK treatments. For different cropping systems, however, the SYI
values were significantly different among the single rice (0.49), early-rice (0.44) and late-rice (0.47). A significantly positive
correlation was found between SYI value and average yield and a significant negative correlation was found between SYI value
and yield variation indexes, which suggested that sustaining of rice yield could be achieved by promoting of rice productivity and
stability. Thus, rice SYI could be significantly improved by fertilizers applied, particularly by applications of NPK and NPK plus
manure in the rice dominated regions.

Key words: Long-term fertilization; Rice; Sustainable yield index(SYT)



