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Changes in Growths of Tomato and Grafted Watermelon Seedlings
and Allometric Relationship among Growth Parameters
as Affected by Shading During Summer
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Abstract. This study was conducted to examine the changes in growths of tomato and watermelon seed-
lings and the relationship among growth parameters which are used to evaluate healthy seedling as affected
by shading. Plants were grown under 0%, 25%, 50%, and 75% shadings using polyethylene films. Leaf area
index (LAI) of tomato and grafted watermelon seedlings increased under 50% and 75% shading. Total dry
weight decreased with increase of shading level. The growth rates of stem diameter, LA, total weight were
faster under 50% and 75% shading with increase of integral radiation than under 0% and 25% shading. Stem
diameters of tomato and grafted watermelon seedlings showed no significant differences among shading
regimes. Stem diameters of tomato seedlings had upward tendency with increase of total dry weight and
shoot height, but there were no significant differences among shading regimes. Stem diameters of grafted
watermelon seedlings had no relationship with shoot height. These results indicate that stem diameter of
tomato seedlings is not appropriate for assessing seedlings quality but stem diameter of grafted watermelon
seedlings with shoot height is available.
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Fig. 1. Daily changes in photosynthetic photon flux density
(PPFD) on different shading regimes. The Shading regimes
were treated by polyethylene films of several folds.
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Fig. 2. Changes in leaf area indexs (LAIs) of tomato (a) and grafted watermelon seedlings (b) induced by different shading
regimes. Leaf area index (LAI) is defined as the one sided greenleaf area per unit ground area in broadleaf canopies. The

bars represent the standard errors.
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Fig. 3. Changes in total dry weights of tomato (a) and grafted watermelon seedlings (b) induced by different shading regimes.

The bars represent the standard errors.
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Fig. 4. Changes in stem diameters of tomato (a) and grafted watermelon seedlings (b) induced by different shading regimes.

The bars represent the standard errors.
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Fig. 5. Changes in shoot heights of tomato (a) and grafted watermelon seedlings (b) induced by different shading regimes.

The bars represent the standard errors.
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Fig. 6. Dynamics of LAI (a), total dry weight (b), stem diameter (c), and shoot height (d) of tomato seedlings as daily photo-
synthetic photon flux density (PPFD) integral under different shading regimes. The bars represent the standard errors.
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Fig. 7. Dynamics of LAI (a), total dry weight (b), stem diameter (c), and shoot height (d) of grafted watermelon seedlings as
daily photosynthetic photon flux density (PPFD) integral under different shading regimes. The bars represent the standard
errors.
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