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Abiotic stresses, which have been increasing due to global warming and drought caused by climate change. |
| have made the development of heat- and drought-tolerant varieties ot bunching onion (4/fium fistulosum L., |
| genomes FF) a critical challenge. Leat tipburn, a physiological disorder caused by abiotic stresses, significantly |
| reduces the commercial value ot the bunching onion. On the other hand, a dark green color is considered a trait that |

| enhances commercial value and 1s also in demand from producers. In this study, the characteristics of heat- and |

| biosynthesis were also markedly upregulated. In contrast, the gene expression profile ot
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| and B-carotene contents comparable to those of FF, differed significantly from that of FF+1A. Notablv, zeaxanthin |

| epoxidase (ABAI) exhibited high expression in FF+1A, while showing low expression in FF+6A. ABA/ is known |

| shallot into the bunching onion was suggested to enhance the expression of this gene, leading to an increase in ABA |

[ content. Consequently, stomatal closure may be promoted, potentially improv 1ng the drought tolerance ot the plant. |

ipburn 1n He ching C arieties |
. ___________________________________________________________________________________________________________________________________|
| As plant materials, leaf blades from 8 heat-tolerant varieties and lines of bunching onion, obtained through six ‘
| patterns of summer cultivation with different sowing and harvesting dates (6 experimental groups x 8§ varieties/lines |

| were ooptained. |
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| Statistical analyses using the absolute quantification data revealed that varieties and lines with notably darker leaf |
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| utilizing the redox reactions of glutathione, which plays a crucial role in the synthesis of sulfur compounds. as well |

| as their antioxidant activities. |

| pigment compounds, metabolome, and spectral reflectance in the 400—700 nm range at 20 nm intervals. Based on |

| these measurements, a system of classification of dark green types and predictive models for pigment compound |

| Furthermore, using absolute pigment compound data and spectral reflectance values, a predic

| constructed via random forest regression. For total chlorophyll content, the regression model achieved high accuracy |

| with an R? value of 0.87 in leave-one-out cross-validation.

.. |
This study elucidated the effects of adding shallot chromosomes on the drought stress response in the |

ell as the metabolites involved in leaf tipburn and dark green coloration. In addition, for the |

rought-tolerant bunching onions. In subsequent research, the insights gained from this research are expected to |

| contribute to the development of bunching onion varieties suitable for cultivation under adverse environmental |

conartions.







