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why retained fruits attain larger final size under reduced competition. Fruit thinning also improves important
internal quality traits, although these responses are somewhat more variable than size responses. In the recent
Brazilian study, a higher number of flower buds reduced soluble solids, whereas stronger thinning produced larger
and sweeter fruit. Chemical thinning with NAAm similarly increased fruit diameter, improved grading, and
advanced harvest, showing that thinning can enhance commercial quality as well as earliness. At the same time,
thinning effects on acidity-related variables are not always uniform across studies or cultivars. One multi-cultivar
loquat trial found no significant effect of thinning intensity on pH, titratable acidity, or total soluble solids. This
agrees with the broader view that loquat fruit quality is determined not only by crop load, but also by cultivar,
climate, mineral nutrition, and orchard management conditions. The overall effect of thinning on fruit quality is
therefore best understood as part of a wider management system. Bagging improves fruit health, appearance, and
protection from insect, bird, and abiotic damage. Likewise, pruning systems that increase shoot vigor and leaf
quality can strengthen carbohydrate supply and support larger fruit, reinforcing the benefits achieved through
thinning alone. The future of loquat thinning technology will depend on reducing labor cost while preserving the
precision that makes thinning effective. Hand thinning remains highly efficient but is slow and expensive, and this
continues to limit wider adoption in commercial orchards. Chemical thinning offers a partial solution, but current
loquat studies still show variability in response within trees and a need for further development before routine
large-scale use. A second major direction is the integration of thinning with other sustainable orchard practices. In
semi-arid production systems, deficit irrigation can save substantial water and, when properly managed, maintain
profitability without requiring stronger thinning intensity.

More broadly, sustainable loquat production will likely rely on combining thinning with pruning, bagging,
rootstock choice, and mineral management rather than optimizing each practice in isolation. Future research
should also move beyond fruit removal itself and consider whole-system efficiency and value creation. Loquat
flowers removed during thinning represent a large discarded biomass, yet recent evidence shows they can be
upcycled into value-added functional products rich in flavonoids and antioxidant activity. At the same time,
predictive tools based on mineral nutrition and fruit quality modeling may help build more precise management
frameworks for fruit weight, soluble solids, and acidity in loquat orchards. In conclusion, fruit thinning is not
merely a corrective practice for excessive fruit set, but a strategic tool for balancing yield, fruit quality, and
orchard profitability in loquat production. Its long-term value will be greatest when it is embedded in precision,
resource-efficient, and integrated production systems designed for sustainable loquat cultivation.
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