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Abstract: The crop water production function under waterlogging stressis of significance both for the benefit eval uation of disaster reduction and the decision making of
waterlogging disaster control. Crop water production functions can be categorized into two kinds: dynamic model and static model. Since the dynamic models were based on acertain
crop physiology basis, it can be used to simulate the process of crop growth. However, the dynamic models under waterlogging were rarely found in publications. Based on the
Morgan model, which was originally used for crop yield simulation under water deficit, this paper established arevised Morgan model for waterlogging stress by replacing the soil
moisture index with waterlogging indexes. The waterlogging indexes widely used in practice were subsurface-surface separated index (SEW30, SFW) and composite index SFEW30.
But the former had a problem that the weight of surface waterlogging index was too small compared with subsurface waterlogging index. To balance the weight of subsurface and
surface waterlogging indexes, the separated indexes were divided by time such as (SEW30, SWFDH) and space such as (SEW30, SFW) respectively. All the three different
waterlogging indexesi.e. (SEW30, SFW), (SEW30, SWFDH), SFEW30 were used to revise the Morgan model in order to obtain the most suitable index. Waterlogging experiments on
cotton were carried out in 22 lysimeters at Irrigation and Drainage Comprehensive Experimental Station in Wuhan University from 2008 to 2011. Dry matter yield samples were taken
every 10 days, and the dynamic change of groundwater table was monitored every day during the period of waterlogging. Datain 2009 and 2010 were used to calibrate parameters and
the datain 2008 and 2011 were used to validate the revised Morgan model. Results showed that the cotton dry matter yields predicted by the revised Morgan model adopting three
different indexes all coincided with the observed yields well, especially theindexes (SEW30, SFW) and (SFEW30). The corresponding revised Morgan model adopting the two indexes
both achieved a high significance level of 0.001 in both 2008 and 2011 with a smaller relative error of less than 20%, which showed that, the revised Morgan model was effective and
practicable for cotton dry matter yields simulation under waterlogging stress. Considering the less amount of parametersin model and precision, the composite index (SFEW30) was
recommended to adopt in the revised Morgan model preferentially, but only by adopting the index (SEW30, SFW), the effect of subsurface and surface waterlogging on dry matter
yields can be analyzed respectively. In order to make a comparison between the revised Morgan model and the static model, both of them were calibrated and validated with the same
data obtained from the waterlogging experiments, and the simulated yields of both of the two models were compared with the observed yields. Results showed that the prediction of
the revised Morgan model both an acceptable significant level of 0.05in 2011 and arelative small relative error of less than 20% in 2008 while the static model failed to achieve these
error indexes, which indicated that the revised Morgan model had a better stability than the static model in different years.
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