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Abstract The productivity and yield stability of rice-rice ecosystem in Huazhong with different fertilizers were investigated using
experimental data from the Chinese Ecosystem Research Network at Taoyuan Station of Agro-ecology Research, Chinese Academy
of Sciences. The field trials included no fertilizer (CK), chemical fertilizer (NPK), rice straw with low N, K and high P (optimal
fertilization, OF) and rice straw with some amount of NPK (general fertilization, GF). The results showed that fertilization was the
basic mode of maintaining or increasing productivity of rice in paddy ecosystem. Productivity and stability were different in paddy
ecosystems with different fertilizers. The total rice biomass was significantly higher in fertilizer treatments than in no fertilizer
treatments; 0.33~1.23 times higher for the period of 2005 to 2010. The order of stability from high to low was OF > GF > NPK > CK.
OF treatment improved total biomass stability in the study area. Yield under fertilizer treatments was 0.35~1.02 times higher than
under no fertilizer treatment for the period of 2005 to 2010. It was 0.35 times higher in GF than CK in 2005, 0.82 times higher in
NPK than CK in 2007 and 1.02 times higher in OF than CK in 2010. The stability of rice yield was high in OF treatment and
significantly low in CK treatment. Yearly variation coefficient under CK, NPK, OF and GF treatments was 22.4%, 15.8%, 10.3% and
15.7%, respectively. Productivity of underground biomass was significantly higher in fertilizer treatments than in no fertilizer

treatment. Also ecological stability was significantly higher under GF treatment than the other treatments. In conclusion, rice
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productivity and production stability were highest under OF treatment and lowest under CK treatment. While fertilizers influenced

rice yield stability and total or over-ground rice biomass, they little affected the stability of below-ground biomass productivity.
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Table 1 Annual application amount of fertilizer and rice straw of different fertilization treatments kg-hm™
Fertilization treatment N fertilizer P fertilizer K fertilizer Rice straw
CK / / / /
NPK 348.9 108.8 305.1 /
OF 221.4 70.3 99.2 6437.8
GF 229.9 40.0 200.8 51319
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Fig. 1 Inter-annual changes of soil organic carbon (a) and total nitrogen (b) in cultivation layer (0~20 cm) under different
fertilization treatments in 2004, 2007 and 2010
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Fig. 2 Inter-annual changes of rice total biomass productivity (a) and underground part biomass (b) under different fertilization
treatments during six years from 2005 to 2010
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Table 2 Yield of rice under different fertilization treatments from 2005 to 2010 kghm™
Year CK NPK OF GF
2005 790+9a 1 244+9b 1 096+20c 1 070+47¢
2006 681+43a 1 141+£25b 1 068+9¢ 1 065+30c
2007 647+46a 1 181+3b 1 135+20b 1 062+33¢
2008 556+37a 1 087+164b 1 018+31b 1 002+47b
2009 487+20a 919£17b 906+5b 746+36¢
2010 431+12a 829+46bc 869+11b 788+29c¢
(P<0.05), Different small letters in the same line show significant difference at P < 0.05. The same below.
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Table 3  Average variation coefficients of biomass productivity and yield under different fertilization treatments during
6 years from 2005 to 2010

Variation coefficient CK NPK OF GF
Productivity of total biomass 28.5a 20.8b 17.0c 18.9bc
Productivity of overground biomass 25.5a 17.4b 14.2¢ 19.2d
Productivity of root biomass 61.5a 67.8a 60.5a 39.6b
Rice yield 22.4a 15.8b 10.3¢ 15.7b
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