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Abstract

Watermelon fruits were enclosed within 20 cm cube boxes to mechanically restrict the enlargement and changes in sugar
concentration and cell size were investigated. Covering with a cube box from 15 to 45 days after pollination significantly
restricted fruit enlargement of the watermelon. This mechanical restriction of fruit enlargement resulted in decreased sucrose
accumulation at the central portion of the fruits, in contrast to increased accumulation of this element at the outer portion. Cell
size in the fruits also varied according to the mechanical restriction. At the central portion of the fruits, a larger number of small
cells derived from vascular bundles was detected in the restricted fruits. Conversely, meristematic cells in the outer portion

increased in size due to the mechanical restriction.
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Cross section for analysis of sugar
content and fresh hardness

equatorial plane

cell size

Fig. 1
fresh hardness and cell size (B).

Fig. 2

Cross section for analysis for
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Central portion

Middle portion
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Illustration of the method for mechanical restriction of fruit enlargement (A) and the sampling sites for analysis of sugar content,

Level 3

Level 4

Degree of mechanical restriction of fruit enlargement. Fruit shape was classified by visual inspection into the following four types;

not square (level 1), slightly square (level 2), moderately square (level 3), severely square (level 4).
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Effects of mechanical restriction of fruit enlargement on
fresh weight at the harvest time. A: control; B: 15-35 day
treatment; C: 1540 day treatment; D: 1545 day treatment.
Means with the same letter at the top of the column are not

significantly different at the 5% level (Duncan’s multiple
range test).
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Effect of mechanical restriction of fruit enlargement on fruit shape at harvest. Fruit shape was classified by visual inspection as
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Effects of mechanical restriction of fruit enlargement on sugar concentration at harvest. A: control; B: 15-35 day treatment; C: 15-40

day treatment; D: 15-45 day treatment. Means with the same letter at the top of the column are not significantly different at the 5% level

(Duncan’s multiple range test).
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Fig. 6 Differences in cell shape and size of fruit with or without mechanical restriction of fruit enlargement. vb in figure indicates vascular
bundle.
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Fig. 7  Effects of mechanical restriction of fruit enlargement on cell size at harvest. A: control; B: 15-45 day treatment. Means with the same

letter at the top of the column are not significantly different at the 5% level (Duncan’s multiple range test).
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