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Effect of Different Organic Material Turnover on Soil Structure and Maize Photosynthetic Rate
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Abstract: The effect of different organic material turnover on soil structure and maize photosynthetic rate was researched in this paper. The
results showed that comparing the control treatment, the soil bulk density of two treatments of shallow reversing and chiseling plow with straw
returning and organic fertilizer were decreased by 0.13 g+cm™ and 0.09 g+ cm™, respectively. The application of shallow reversing and chis—
eling plow with straw turnover,organic fertilizer, green organic fertilizer and bio—fertilizer could reduce soil hardness, change the soil three
phase state, improve the soil physics structure. Organic fertilizer and green organic fertilizer and bio—fertilizer increased the maize photosyn—
thetic rate at trumpet period by 2.1~7.6 pmol m™+s™". The transpiration rate of straw turnover and bio—fertilizer treatments was decreased by
57% and 56% separately. Conductances of all treatments were lower than that of the control treatment at trumpet period. Meanwhile stomatal
conductance was increased at filling stage which may lead to the decreasing CO, concentration with the reason that reducing of stomatal

booster caused the lower CO, concentration. Returning of organic materials could reduce soil bulk density and compaction, make the soil
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three phase state having a reasonable range, improve crop photosynthetic rate, decrease the transpiration rate, especially the treatments of

straw returning and organic fertilize. In short, protection tillage and organic materials returning to field play a positive role for improving soil

fertility, soil physical characteristics, crop photosynthetic rate and crop yields.
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Table 1 Soil physical properties of experimental and demonstration zone
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Figure 1 Changes of soil bulk density in different treatment modes
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Figure 2 Situations of three—phase ratio of soils in treatments
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Figure 3 Situations of soil compaction in treatments
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Figure 4 Effects of crop photosynthetic rate and transpiration rate in various technical pattern treatments
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Figure 5 Effects of crop stomatal conductance and Intercellular CO, in various technical pattern treatments
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