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Optimizing Cultivation Patterns for Rice Blast Control
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Abstract:  Objective To grope the optimizing cultivation patterns of rice genetic diversity and the effects of rice population
structure for rice blast control. Method Two rice varieties different of genetic backgrounds --a hybrid and a glutinous rice variety
were chosen to study the efficacy of optimizing cultivation patterns for mixture planting blast control.  Result After two years of
plot experiments, the results showed that different population structure of mixture planting had different rice blast controll efficacy
for Huangkenuo. The controll efficacy increased with the increasing of the ratio of hybrid variety in the mixture. When the
population structure was 1 15.01 the controll efficacy of leaf blast reached 100% and that of panicle blast reached to 100% at the
ratio of 1  12.40. The compound yields of all the mixture plots were more than that of monoculture, and land equivalent ratio (LER)
of mixture plots was more than 1.  Conclusion The optimizing population structure ratio was 1 12.40-18.88, not only because
they had better efficacy for rice blast control, but also they had higher yields and better economic benefits.
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Table 1 Theoretical compound yield and LER at different population structure in mixed plots in 2002 and 2003
2002 Year 2002 2003  Year 2003
% %
C“tlt“"anon Variety (kgha') ~ Compound Yield LER LER  (kgha') Compound Yield LER LER
atterns
P Theoretical yield Difference increase Yield Mon Mix. Theoretical yield ‘Difference Increase  Yield Mon. Mix.
yield (kg~ha'l) rate(%) rank LER LER yield (kg'ha'l) Rate( %) rank LER LER
1 0( )TI(H)  3237.06  3237.06 -6012.37  -65.00 10 - - 3516.58 3516.58  -7282.52 -67.44 10 - -
11 T2(H) 1834.58 0.57 1844.23 0.52
6950.65 -2298.78  -24.85 9 1.12 8066.66  -2732.44 -25.30 9 1.10
T2(S) 5071.64 0.55 6222.43 0.58
1 2 T3(H) 1212.35 0.37 1299.80 0.37
8071.64 -1177.79  -12.73 8 1.12 9908.61 -890.49  -8.25 8 1.17
T3(S) 6859.29 0.74 8608.81 0.80
13 T4(H) 832.10 0.26 1085.88 0.31
8844.49 -404.94 -4.38 7 1.12 10340.30 -458.80  -4.25 7 1.17
T4(S) 8012.39 0.87 9254.42 0.86
1 4 T5(H) 804.45 0.25 815.96 0.23
9076.10 -173.33 -1.87 6 1.14 10503.99 -295.11  -2.73 6 1.13
T5(S) 8271.65 0.89 9688.03 0.90
15 T6(H) 736.67 0.23 636.36 0.18
9345.66 96.23 1.04 4 1.16 11273.38 474.28 4.39 3 1.17
T6(S) 8608.99 0.93 10637.02 0.98
1 6 T7(H) 676.55 0.21 533.76 0.15
9824.74 57531 6.22 1 1.20 11670.66 871.56 8.07 1 1.18
T7(S) 9148.19 0.99 11136.9 1.03
1 8 T8(H) 471.11 0.15 440.54 0.13
9752.63 503.2 5.44 2 1.15 11409.27 610.17 5.65 2 1.14
T8(S) 9281.52 1.00 10968.73 1.02
1 10 T9(H) 427.16 0.13 402.63 0.11
9550.66 301.23 3.26 3 1.12 11178.54 379.44 3.51 4 1.11
TI(S) 9123.50 0.99 1077591 1.00
0 1( ) TI0(S)  9249.43 - - - 5 - 10799.10 10799.10 - - 5 - -
LER / % (
)x100 S 63 H
Difference compound yield of each plot  yield of hybrid rice in monoculture LER yield of mixture hybrid rice/ yield of monoculture hybrid rice yield
of mixture glutinous rice/ yield of monoculture glutinous rice  Yield increase rate% (differentce yield of monoculture hybrid rice)x100; S: Shanyou63, H:
Huangkenuo
2

Table 2 Economic benefit of different population structures in each plot

2002

Year 2002

2003

Year 2003

Economic benefit (yuan/ha)

Economic benefit (yuan/ha)

Cultivation
patterns Population Benefit (yuan) Increase Population 63 Benefit (yuan) Increase

struetures Shanyou63 Huangkenuo (yuan/ha) Increment rate (%) struetures Shanyou63 Huangkenuo (yuan/ha) Increment rate (%)
1 0( )1 0 - 7251.01 7251.01 -3108.35 -30.01 10 - 9565.10 9565.10 -4257.75  -30.80
11 1 244 5730.00 4109.46 9839.46  -519.90 -5.02 1 292 7964.71 5016.31 12981.02  -841.83 -6.09
1 2 1 4.68 7682.41 2715.66  10398.07 38.71 0.37 1 643 11019.28 3535.46 14554.73 731.88 5.29
13 1 787 8973.88 1863.90  10837.78 478.42 4.62 1 773 11845.66 2953.59 14799.25 976.40 7.06
1 4 1 11.01 9264.25 1801.97  11066.22 706.86 6.82 1 997 12400.68 2219.41 14620.09 797.24 5.77
15 1 1240  9642.07 1650.14  11292.21 932.85 9.00 1 1397 13615.39 1730.90 15346.28 1523.43 11.02
1 6 1 1501 10245.97 151547  11761.44  1402.08 13.53 1 16.82 1425523 1451.83 15707.06  1884.21 13.63
1 8 1 18.88 10395.30 105529  11450.59  1091.23 10.53 1 23.58 14039.97 1198.27 15238.24  1415.39 10.24
1 10 1 1997 10218.32 956.84 11175.16 815.80 7.88 1 2391 13793.16 1095.15 14888.32  1065.47 7.71
0 I( )0 1 10359.36 - 10359.36 - - 0 1 13822.85 - 13822.85 - -

% x100%
Increment compound economic benefit of each plot economic benefit of monoculture hybrid rice Increase rate%

[(compound economic benefit of each plot

structure

economic benefit of monoculture hybrid rice)/Economic benefit of monoculture hybrid rice]x100%
Glutinous tillers in each cultivate unit/Hybrid tillers in this unit

Population
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