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Allelopathic Effect of Rice Straw on Rape( Brassica napus L.) Seedlings

YU Chang-bing', HU Wei?, LU Chi—chi®, KE Qi~hua? LI Yin—-shui', PANG Jing®

(1.0il Crops Research Institute of the Chinese Academy of Agricultural Sciences, Key Laboratory of Biology & Genetic Improvement of Oil
Crops, Ministry of Agriculture, Wuhan 430062, China; 2.Hubei Collaborative Innovation Center for Green Transformation of Bio—Resources,
Academy of Resource and Environment, Hubei University, Wuhan 430062, China)

Abstract: In recent years, negative effects of rice straw on rape ( Brassica napus 1..) were verified in rice—rape ( Brassica napus L.) rotation
system in Yangtze River Basin in China. Allelopathic effect could contribute to the negative effects, as soluble phenolic compounds were
frequently identified in decomposing rice straw. To gain a better understanding, seedlings of rape cultivar Zhongshuang 11 were treated with
and without rice straw in 4 typical soils sampled from rice—rape rotation system. Our results were as follows: (1)Across the whole experiment
period, rice straw treatment showed marked positive and negative main effect in Jinxian soil and Hanchuan soil, respectively, while showed no
effect in the other two soils; (2 )Significant decrease in photosynthetic pigment contents of functional leaves were observed in all the soils from
20 d to 33 d after sowing. The peak decomposition rates of rice straw were also verified during this period. (3 )Total phenolic acid contents
ranged 3.3~49.0 g+ g™ soil in this study. Significant increases in total phenolic acid content of soil extractions were observed in later stages.
The marked(P<0.01) positive correlation between the increases and RI(allelopathic response index) of total biomass suggested positive effect
of the phenolic acids on biomass accumulation. Thus, dynamic changes of water soluble phenolic acids were not valid to illuminate the
mechanism of negative effect of rice straw on rape seedlings. Allelochemicals other than phenolic acids should be included in further studies
on this issue.
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Table 1 Physicochemical properties of four soils used in this

experiment
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Figure 1 Effect of rice straw treatment on total biomass of rape seedlings
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Table 2 Analysis of variance of the effects of rice straw treatment and time on biomass accumulation of rape seedlings

SH S b LA R
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Pun 0.30 0.00 0.03 0.12 0.30 0.00 0.03 0.07 0.93 0.57 0.67 0.68
e 0.10 0.94 0.02 0.22 0.10 0.86 0.02 0.17 0.13 0.01 0.82 0.54
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Figure 2 Effect of rice straw on content of photosynthetic pigments in leaves of rape seedlings
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Figure 3 Decomposition dynamics of rice straw in different soils
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Figure 6 Effect of rice straw treatment on phenolic acid contents of water autoclave extracts under different soils
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