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biological characteristics of physically uncomplexed organic matter

Effect of applying organic fertilizer and green manure on organic carbon fractions and rice yield in a paddy soil

LIU Xiao-fen', HE Xiao-si', YI Bo-ning', LIU Chun-zeng’, CAO Wei-dong’ (1. Hebei University of Engineering,
Handan Hebei 056038; 2. Institute of Plant Nutrition and Resource Environment, Henan Academy of Agriculture
Sciences, Zhengzhou 450002; 3. Institute of Agricultural Resources and Regional Planning, Chinese Academy of
Agricultural Sciences, Beijing 100081 )

Abstract: Based on the 2-year experiment, four fertilization treatments ( organic fertilizer; organic fertilizer plus 2 000
kg + hm™ green manure; organic fertilizer plus 3 000 kg * hm™ green manure; organic fertilizer plus 4 000 kg * hm™ green
manure ) were established to investigate their effects on soil organic carbon fractions and the rice yield. The results showed that
compared with organic fertilizer alone ( OF ), no significant differences on soil and aggregate organic carbon concentrations
were seen under the three treatments with green manure return, while the rice yield was significantly increased. With
aggregates of 0.25 ~ 2 mm divided into three fractions, it was found that the organic carbon concentration increased
with the increase of their particle size. Compared with OF, green manure return significantly increased organic carbon
concentrations within the 0.05 ~ 0.25 and < 0.05 mm fractions, which was probably caused by changes of the free light
fraction, demonstrated through the density floating experiment. Correlation analysis showed that the rice yield was positively
correlated with organic carbon concentrations within the 0.25 ~ 2 mm aggregates and within the 0.05 ~ 0.25 mm fraction.
Green manure return could indirectly affect the rice yield by increasing organic carbon concentration within the 0.05 ~ 0.25
mm fraction. Therefore, during the clean production ( organic production ) of rice, it is recommended to combine organic
fertilizer with green manure to improve the rice yield and soil fertility and the application rates of green manure could be from

3000 ~ 4000 kg + hm™ accordingly.

Key words: green manure return to field; rice yield; organic carbon; physical fractionation
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