Winter wheat allelopathy from molecule to organic agriculture ecosystems 
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Financing body and period: 

1/ “Strategy of weed control in organic farming”. 2000 –2004.5PR UE acronym WECOF, # QLK5-CT-2000-01418, staff, leader in WP 4 “Precrop mulching as a strategy of allelopathic prevention and control of weeds in winter wheat”, 2/”Weed prevention and control in organic farming”. 2002-2004. kbn # 117/E-385/SPUB-M/5PRUE, 3/ “Allelopathic potential of Polish winter wheat cvs. cultivated in organic farming” 2005-2007, # COS/215/2006, Ministry of Science and Higher Education and 4/ budget of  Warsaw University of Life Sciences-SGGW. 

Aim:

In recent years allelopathy, holding promise for an alternative /supplementing strategy, as biological tool in plant protection especially in weed management in sustainable and organic farming is getting an increasing attention. This is especially true in case of winter species where period of weed competition is long and during spring vegetation list of tools for weed prevention and control is very short. The overall aim of study on wheat allelopathy is to characterize allelopathic potential of wheat cvs recommended for organic farming in regard to (i) particular components of allelopathic activity of wheat plant (root exudation, shoot leachates and extracts, volatiles) against model plants (ii) variation in pattern of allelopathic activity of genotype(s) with high activity in regard to growth stages up to stem elongation (later on wheat plants are capable to compete with re-emerged weeds), (iii) allelopathic effect against weeds occurring in winter wheat and wheat autotoxicity, (iv) physiological and biochemical mode of action of allelocompounds of wheat origin, (v) composition and content of biologically active phenolic acids, a group of substances, which together with DIMBOA and MBOA are major allelopathically active substances in wheat. 

Experiments:  

Evaluation of allelopathic potential of cvs. recommended for organic farming 

1. The effect of aqueous extracts of wheat shoots at growth stage EC 22
Winter wheat plants of 11 cvs, all recommended in Poland for organic farming, (allelochemical donors) were/are used with Sinapis alba and Lolium perennes (model acceptor plants for dicot and monocot weeds in our study). In this study aqueous (as closest to nature) extracts are used in 4 concentrations in germination biotests. All cvs showed allelopathic activity demonstrated by delay and inhibition of germination. 

2. Contribution of various components of wheat allelopathy 

In addition to water-extracted wheat allelochemicals, the allelopathic activity of wheat leachates and volatiles from above ground organs and of root exudates was/is studied. Seeds and seedling of S. alba and L. perenne are used as acceptor model weeds for allelochemicals of winter wheat origin. Results showed that allelochemicals synthesized by winter wheat,  independently on way of releasing into environment, possessed allelochemical activity. 

Analytical aspects: 

Identification of cvs with high allelopathic potential, evaluation of the role of particular component of wheat allelopathy and of changes in selected growth stages, determination of wheat allelopathic effect on weeds and autotoxicity. Identification of some allelopathically active phenolic and hydroxamic acids .   

