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11. Summary of new findings of the thesis:

· The behaviour of studied heavy metals including Cu, Pb and Zn were clearly found in paddy soil irrigated by water taken from Nhue river (which  receives a lot of urban wastewater): the metals were dissolved rapidly at the beginning of the irrigation period, and the content of dissolved metals maintained for a long time before decreasing steadily. Some environmental parameters such as pH, Eh, Fe2+, Mn2+, CHC, anion and cation had the direct or indirect relationship with  these behaviour . It is shown in these equations: 
[Cu]=1,81–0,424*pH+0,587*Fe–0,187*PO4+0,0467*Ca–0,0474*COD; [Pb]=1,19+0,00216*Eh+0,244*Fe+0,0262*SO4+0,0407*Ca–0,0145*COD; 

[Zn]=–1,30–1,05*pH–0,0114*Eh+1,25*Fe+0,785*Mn+0,144*SO4+0,219*Ca–0,0335*COD. 

Because the environment changes continuously, it is very hard to control the  behaviour  of heavy metals. This may become a big threat to the ecology especially when heavy metals are regularly added to the paddy soil via agriculture supplements and air precipitation. 

· The models of heavy metals distribution, accumulation and movement in the studied paddy soil showed that: there was a vivid difference among  the heavy metals’ contents in the surface soil in different positions. As a result shown in these models, the roles of sources for each heavy metal were identified. Cu and Zn accumulated more in the soil irrigated by water from Nhue river than in the surrounding industrial zones. Pb was distributed along the roads/traffic lines. The rates of movement of heavy metals through the vertical sections of soil have a close relationship with  the soil properties. At the shallowest ground level (0–50cm depth) where CHC and clay are more concentrated, heavy metals will accumulate a lot in the paddy soil and the rates of movement will decrease as a result. On the other hand, at deeper level (>50cm depth), the rates of dispersion of heavy metals are higher than those at the upper ground level. Therates of movement of the studied heavy metals are descending as Zn2+ > Cu2+ > Pb2+. The movement time of Pb2+, Cu2+ and Zn2+ from the ground level to the depth of 105cm at different vertical sections are 740–1000 days, 600–880 days and 400–510 days respectively.
12. Practical application:

· Based on the thesis, managers could come up with methods of controllingirrigation qualities, allocating the suitable plants and applying suitable farming methods to reduce the effects of heavy metal pollution in the soil. This thesis could be a case study for a further study of loss of nutrients in paddy soil.
13. Further related studies:

· Investigation of the real movement of Cu, Zn and Pb associated with other properties (such as the existence of stronger lines, the activities of plants, the destructions and/or the formation of inorganic minerals, etc.) which were not included in the modelling data.
· Comparisons between the results of laboratory analysis and practical analysis at farms to have a better assessment of the effects of reduction on the behaviour  of heavy metals.
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