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Effect of Soil Copper Contamination on Rice Yield Formation: A 5-Year Located Experiment
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Abstract:In order to investigate the long—term effects of soil copper(Cu) contamination on yield formation of rice, a 5—year(2006—2010)

experiment was conducted in cement tanks. Clay loam soil was treated with 3 different Cu levels (CK, 32 mg-kg™; 200 mg-kg™ and 400 mg-

kg™) in 2006, the first year of this long—term trial. No further Cu was added into the experiment plots in the following years. A indica rice va—

riety Aizizhan and a two—line hybrid combination Liangyoupeijiu were used as the testing materials. High Cu treatments delayed rice phenolo—
gy in the early stage of trial, namely 2007 and 2008. The maturing date was delayed by 2~5 days and 6~7 days for the soil Cu levels of 200 mg-

kg™ and 400 mg kg, respectively. No phenology changes were observed in the late stage of trial. The tilliering ability of two varieties were in—
hibited by soil Cu contamination, but the inhibition declined by years. An average yield reduction of 17% by 200 mg-kg™ Cu treatment and
24% by 400 mg-kg™ Cu treatment were observed in 2007. The rice yield reduction became smaller in the following years, and no treatment ef—

fects were detected in the latter 2 years. The rice yield reduction under Cu contaminated conditions were mainly due to the decrease of panicles
per unit area and spikelet number per panicle, since Cu treatments did not change filled grain percentage and grain weight of rice. Correlation
analysis showed that exchangeable Cu concentrations( ECC) in top soil were significantly correlated with the phenology delay, tiller number,

panicle number per unit area, spikelet number per panicle and grain yield. These results indicated that soil Cu contamination could inhibit rice
growth and tillering, reduce panicle number and number of spikelets per panicle, and eventually lead to rice yield decrease; The negative ef—
fects of soil Cu contamination on rice growth and yield were reduced by years, and it could be attributed to the continuous reduction of ECC in
top soil.
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0.07), SEAS[A] S AT & 200,400 mg - kg™ 4 b 3 fd
AT AR R D 1.4%(P=0.51)F1 6.1%
(P=0.02), ff “PHALEE IL” 43 5198 D 2.1% (P=0.56) il
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kg™ i Ak 3 43 1) fef 7K e A R AE ER0k > 6.2% (P=
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Table 1 Effect of soil copper contamination on phenology of Aizizhan(AZZ) and Liangyoupeijiu( LYPJ) in different years
Bk B K E Days from transplanting to heading/d FoHk 2 R KA Days from transplanting to mature/d

ShAR Cultivars

AEE Years

CK 200 mg-kg” 400 mg-kg” CK 200 mg-kg’ 400 mg-kg’

BT AZZ 2007 69 69 725 109 110 116
2008 72 72 73 118 118 119

2009 70 70 70 114 114 114

2010 67 67 68 115 115 115

PR ILLYP] 2007 80 83 85 131 1345 137
2008 78 78 79.5 125 135 138

2009 76.5 77 77 128 128 128

2010 76.5 76.5 77 132 132 132
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The columns marked by different letters represent significant difference at 0.05 level. Bars show standard error,n=2. The same below.
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Figure 1 Effect of soil copper contamination on number of pannicles per square meter of Aizizhan(AZZ) and
Liangyoupeijiu( LYPJ) in different years
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Figure 2 Effect of soil Cu contamination on tillering dynamics of Aizizhan(AZZ ) and Liangyoupeijiu( LYPJ) in different years
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Figure 3 Effect of soil Cu contamination on spikelets per panicle of Aizizhan(AZZ) and Liangyoupeijiu( LYPJ) in different years
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Figure 4 Effect of soil Cu contamination on filled grain percentage(a) and 1000—grain weight(b) of Aizizhan(AZZ) and

Liangyoupeijiu( LYPJ) in different years
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Figure 5 Effect of soil Cu contamination on grain yield of Aizizhan(AZZ) and Liangyoupeijiu( LYP]) in different years
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