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Abstract 

As global climate change intensifies, crops face increasing environmental stress that adversely affects 

yield and quality. Tomato, a key horticultural crop worldwide, is particularly sensitive to high 

temperatures, which can significantly reduce productivity. Developing heat-tolerant tomato varieties 

has therefore become a pressing research priority. Traditional evaluation methods—such as assessing 

pollen viability and fruit development—are labor-intensive, time-consuming, and often require 

destructive sampling. To enhance the efficiency of heat-tolerance screening, this study focuses on 

establishing non-destructive vegetative-stage indicators, including chlorophyll fluorescence, leaf 

reflectance spectra, canopy temperature, and leaf angle derived from imaging analyses, and examines 

their correlation with flowering and fruit set during the reproductive stage. 
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