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      Abstract


      The general focus of this letter is on the issue of rice straw management. The letter succinctly describes the challenges faced in the management of rice straw. Then, the letter makes a case for an innovative approach to managing rice straw by using rice straw for disease and pest control. Within this context, the letter pinpoints the biochemical characteristics of rice straw and the potential of exploiting these characteristics by using rice straw as a source of exogenous phenolic acids for eliciting induced resistance. This perspective is unique, and to the knowledge of the author, it has not been considered previously in the literature of rice straw management.


      Rice (Oryza sativa L.) is one of the most economically important poaceous crops grown widely around the world. Cultivation of rice is accompanied by production of high amount of straw that is managed through a wide array of methods including incorporation in soil followed by microbial degradation during tillage or burning prior to tillage [1,2]. Alberto and Sanogo [3] reported that the practice of burning rice straw is laden with two negative environmental impacts. Smokes generated during burning operations may affect atmospheric quality beyond the burning area [4]. Additionally, soil microbial characteristics may be affected by burning and thereby nutrient cycling may be impeded.


      Sustainable and environmental-friendly approaches are needed for managing rice straw residues. One approach is the utilization of rice straw for controlling plant pathogens and pests. Extensive research has shown that rice plants and rice straw have allelopathic properties, which affect negatively the biology of weeds resulting in inhibition of seed germination and weed growth. These characteristics can be exploited in terms of controlling weeds [5-8]. Alberto and Sanogo [3] showed that incorporation of rice straw in soil in conjunction with swine manure reduced incidence of Phytophthora fruit rot by 72 and 85% in tomato (Solanum lycopersicum L.) and eggplant (Solanum melongena L.), respectively, and disease severity was reduced by 67% in tomato and 80% in eggplant. Mechanisms of disease reduction postulated by Alberto and Sanogo [3] included decreased dispersal of pathogenic inoculum and increased activities of antagonistic microorganisms. Other possible explanations could be the fungitoxicity of rice straw, as previous work has demonstrated the negative impacts of rice tissue extracts on the phenology of plant pathogens [8]. For example, rice root exudates were shown to exert inhibitory effects on spore germination and sporulation in Fusarium oxysporum f. sp. niveum, causal agent of Fusarium wilt in watermelon (Citrullus lanatus Thunb.) [6].


      Rice straw has other biochemical characteristics that could be exploited in disease control through induced systemic resistance. Compounds found in rice straw include several phenolic acids such as salicylic acid, syringic acid, vanillic acid, and gallic acid [7,9,10]. The content of phenolic acids such as p-coumaric, ferulic, vanillic, syringic, and salicylic acids in rice straw was reported to vary between 0.002 and 0.037% on dry weight basis of straw materials [10]. Phenolic acids, such as those found in rice straw, have been shown to elicit induced systemic resistance in plants [11]. For example, in the pathosystem of barley (Hordeum vulgare L.)-powdery mildew (Blumeria graminis f. sp. hordei), when the first leaves were treated with 1 mM vanillic acid, isovanillic acid, or syringic acid, infection of the second leaves by mildew was reduced by 81 to 87% [12]. War et al. [13] conducted a study on chickpea (Cicer arietinum L.) and concluded that salicylic acid, applied at a concentration of 1.5 mM could be used to induce resistance to both biotic and abiotic stresses.


      The benefit of induced resistance in crop protection has been widely demonstrated using various elicitors including botanical or plant extracts [11,14,15]. However, there is virtually no or little work on the potential of rice straw extracts as inducers of systemic resistance to plant pathogens. Rice straw extracts could be used as an exogenous source of phenolic acids for eliciting induced resistance. Using rice straw for inducing resistance is an innovative concept that can provide an environmentally-sound and sustainable approach to managing rice straw residue and plant pathogens. Research on this concept will entail several aspects including identification of predominant phenolic acids in straw of different rice varieties, methodologies of extract preparation, collection and application, and comparative studies on the efficiency of induced resistance following application of rice straw-based extracts versus application of commercial formulations used for activating induced resistance in plants.
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