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The purpose of this study was to investigate prune (Prunus domestica L.) 

cultivars that are ideal for the East Asian temperate monsoon zone, where is not 

well suited for cultivating prune trees, to expand the possibility of production. We 

evaluated the performance of 8 prune cultivars, ‘Puchull’, ‘Purple Ais’, ‘Blue 

Tan’, ‘Edwards’, ‘Stanley’, ‘Valor’, ‘President’, and ‘Marjorie’s Seedling’, by 

harvesting fruits from August to October to identify optimal cultivars in Izumo, 

western Japan, as a model area in the temperate climate monsoon zone. And the 

characteristics of prune fruit physiology and shelf life were investigated for the 

purpose of marketing the flesh prune while keeping freshness. 

 

Results showed that the flowering period of prune trees was from late March to 

mid-April, and varied by year. Therefore, companion planting with other cultivars 

that have overlapping flowering periods is necessary for self-incompatible 

cultivars. With these management approaches, two mid-ripening types, ‘Stanley’ 

and ‘Valor ’, and two late-ripening types, ‘President’ and ‘Marjorie’s Seedling’, 

yielded over 1,000 kg/10 a/canopy area and produced high-quality fruit with over 

20 soluble solids content (SSC)/titratable acid (TA). However, three 

early-ripening types, ‘Puchull’, ‘Purple Ais’, and ‘Blue Tan’, and the 

mid-ripening ‘Edwards’, showed relatively low yields and produced fruit with low 

SSC/TA. Moreover, flesh darkening before harvest was observed as a result of 

high-temperature injury in these cultivars. We observed the tendency that strong 

antioxidant activity of prune fruit increased in late ripening cultivars. In summary, 

we consider mid- to late-ripening cultivars suitable for table use in Izumo, and 

they have high antioxidant activity. 

 



 

To determine the ripening characteristics of prune fruits, we investigated, using 

eight different prune cultivars, whether there was (I) an increase of respiration 

and ethylene production on trees at the mature stage (except in ‘Puchull’), (II) an 

increase after picking from trees at the mature stage, and (III) autocatalytic 

ethylene production or a respiration increase in mature fruit after exogenous 

ethylene treatment. All cultivars showed a gradual decrease of estimated 

respiration on trees from the early immature to late immature stages, reaching 

their lowest respiration levels. Then, six cultivars (except ‘Edwards’), exhibited a 

climacteric rise at the mature stage. Ethylene production on trees was low at the 

immature stage in all cultivars, and exhibited a climacteric rise at the mature 

stage in six cultivars (except ‘Edwards’). ‘Stanley’ and ‘Valor ’ showed increases 

of both respiration and ethylene production after exposure to 500 ppm exogenous 

ethylene for 48 hours. From these results, ‘Puchull’ and ‘Edwards’ were 

categorized as suppressed-climacteric types, while the other six cultivars, ‘Purple 

Ais’, ‘Blue Tan’, ‘Stanley’, ‘Valor ’, ‘President’ and ‘Marjorie’s Seedling’, were 

categorized as climacteric types. 

 

The storage quality of mature fruit of eight prune cultivars stored at 2 and 

10 °C was investigated and compared. During storage, the flesh firmness of all 

cultivars decreased earlier at 2 °C than at 10 °C. Development of flesh injury with 

softening and translucency was observed in all prune cultivars, but this was 

delayed at 2 °C compared with that at 10 °C. The eating quality of the prune fruit 

was maintained for longer at 2 °C than at 10 °C, and was maintained for longer 

than 35 days at 2 °C in the ‘Stanley’, ‘Valor ’, ‘President’ and ‘Marjorie’s 

Seedling’ cultivars. No relationship was found between ion leakage and flesh 

injury in storage. The ‘Valor ’ fruits were harvested at a mature stage and then 

treated with 1-methylcyclopropene (1-MCP) at 500 ppb. With this treatment, fruit 

softening was inhibited compared with that of non-treated controls, and the shelf 



 

life of the treated fruit was prolonged for 1 week at 10 °C. In addition, the 

respiration and ethylene production of 1-MCP-treated fruits were limited 

compared with those of non-treated fruits. These results show that the storage 

quality of fresh prune fruit is good at temperatures of about 2 °C, and good 

storage quality can also be observed in late-harvested cultivars. Treatment of 

fresh prune fruit with 1-MCP prolonged its longevity. 
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