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Abstract  The accumulation and variability of ecdysteroids, which are analogs of the insect molting hormones, were studied during ontogeny of agricultural populations of Rhaponticum carthamoides (Leuzea carthamoides DC.) and Serratula coronata with relation to the plant age and cultivation conditions. The physiological role of ecdysteroids in the ecological interactions with pests was evaluated.

It was found that the enhancement of herbivore activity coincided with biochemical changes in the composition of ecdysteroids having different physiological activities and was accompanied by damage to reproductive organs. During ontogenetic (age-related) changes and seasonal development in the vegetation season, the content of the physiologically active ecdysteroid 20-hydroxyecdysone decreased and relatively moderately active inokosterone and weakly active ecdysone were accumulated in reproductive shoots.

Accumulation of the weakly active ecdysone in phytomass is affected by environmental conditions and anthropogenic factors of cultivation. The factors contributing to the damage potential are environmental microclimate, relief features of population locations, and agrotechnical measures (frequency of phytomass removal, excessive moisture content in the rooting layer).
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ABSTRACT:  A back-propagation algorithm neural network (BPNN) was developed to synchronously simulate concentrations of total nitrogen (TN), total phosphorus (TP) and dissolved oxygen (DO) in response to agricultural non-point source pollution (AGNPS) for any month and location in the Changle River, southeast China. Monthly river flow, water temperature, flow travel time, rainfall and upstream TN, TP and DO concentrations were selected as initial inputs of the BPNN through coupling correlation analysis and quadratic polynomial stepwise regression analysis for the outputs, i.e. downstream TN, TP and DO concentrations. The input variables and number of hidden nodes of the BPNN were then optimized using a combination of growing and pruning methods. The final structure of the BPNN was determined from simulated data based on experimental data for both the training and validation phases. The predicted values obtained using a BPNN consisting of the seven initial input variables (described above), one hidden layer with four nodes and three output variables matched well with observed values. The model indicated that decreasing upstream input concentrations during the dry season and control of NPS along the reach during average and flood seasons may be an effective way to improve Changle River water quality. If the necessary water quality and hydrology data are available, the methodology developed here can easily be applied to other case studies. The BPNN model is an easy-to-use modelling tool for managers to obtain rapid preliminary identification of spatiotemporal water quality variations in response to natural and artificial modifications of an agricultural drainage river. [Copyright © 2009 John Wiley & Sons, Ltd.] (DOI) 10.1002/hyp.7482;
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