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This study investigated the phenology of Emperor mandarin and Sugar mandarin to
address growers’ concerns about rainy-season fruit drop and uneven fruit

development. Both cultivars had the highest fruit numbers during March-April, but
continuous rainfall from March to May triggered substantial fruit drop,
especially in Sugar mandarin, which showed a rapid decline in fruit-set rate.
Emperor mandarin dropped more gradually and retained more young fruit.

From June to August, fruit development stabilized, and by November, Emperor
mandarin retained 236 fruits (3.1%) and Sugar mandarin 552 fruits (2.6%). Emperor
mandarin also showed stronger fruit enlargement during July-September, resulting
in a larger final fruit size. Thrips peaked in April, while ladybirds increased
in October-November.

These results highlight varietal differences in rainy-season sensitivity, fruit
retention, and enlargement potential, offering guidance for timing flowering
management, rain-season fruit-retention measures, and ecological pest control.
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A survey of phenology, fruit-set rate, fruit growth, and key insect population

dynamics in Sugar mandarin and Emperor mandarin
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This study documented the phenological patterns of Emperor mandarin and
Sugar mandarin to address growers’ issues with rainy-season fruit drop, uneven fruit
development, and cultivar differences. Both cultivars reached peak fruit numbers
during the March—April flowering and fruit-set stage (7,604 fruits per tree for
Emperor mandarin and 21,160 for Sugar mandarin). Continuous rainfall from March
to May caused a major physiological fruit-drop peak in April-May, with Sugar
mandarin showing a sharper decline and extremely low fruit-set, while Emperor
mandarin retained more young fruit.Fruit drop slowed from June to August, mainly
due to rain-induced cracking, and trees that held fruit entered stable development.

By November, final retention reached 236 fruits for Emperor mandarin (3.1%) and
1
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552 for Sugar mandarin (2.6%). Fruit-diameter data showed steady enlargement from
May, with Emperor mandarin displaying stronger growth during the July—September
swelling stage and producing larger fruit. Thrips peaked in April, whereas ladybirds
increased in October—November.Overall, the two cultivars differed clearly in rainy-
season sensitivity, fruit-retention ability, and fruit-expansion potential, providing
useful guidance for improving flowering management, rain-season fruit-retention

measures, and ecological pest-control scheduling.
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