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                    Abstract
Background and aim
Epichloë gansuensis increases the tolerance of host plants to abiotic stress. However, little is known about the mechanism by which E. gansuensis improves grass growth under low nitrogen availability stress.
Methods
Achnatherum inebrians with E. gansuensis (E+) and without E. gansuensis (E-) were treated with modified 1/2 Hoagland containing 0.01 mM (low N) or 7.5 mM N (normal level) for 18 weeks. After 18 weeks of treatment with N, the dry weight of E+ and E- plants were measured, and the metabolomics analysis of leaves and roots grown under two different N concentrations was conducted with GS-MS to determine differential metabolites and metabolic pathways.
Result
E+ A. inebrians had higher dry weight of leaves and roots compared to the E- A. inebrians under low N stress. E. gansuensis increased the tolerance of A. inebrians to low N stress by its capability to increase the content of organic acids (salicylic acid and 3-hydroxypropionic acid) and glucose-6-phosphate in leaves, and E. gansuensis increased the content of fatty acids (linolenic acid and oleic acid) and amino acids (glycine and 4-aminobutyric acid) in roots under low N stress. Finally, E. gansuensis reprogramed the metabolic pathway of amino acids of host grasses to adapt to the different N concentration.
Conclusion
Our results reveal the chemical mechanism by which E. gansuensis enhances the tolerance of host grasses to low N, and provide the theoretical basis for utilizing E. gansuensis, improving of grasses and crops, and for developing new germplasm for low-N tolerant grasses.
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