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Effects of Antibiotics on Berry Growth and Endogenous Auxin and Gibberellin
Levels in Induced Seedless Berries of Muscat of Alexandria Grapes

Winarso Drajado WIDODO!, Goro OKAMOTO?, and Ken HIRANO?
!Graduate School of Natural Science, Okayama University
*Faculty of Agriculture, Okayama University, Tsushima-naka, Okayama, 700-8530, Japan

Berry diameter, number of cell layers, cell size, and endogenous auxin and gibberellin (GA) levels were
determined to investigate the effects of streptomycin (SM) and spectinomycin (SE) on the growth of Muscat of
Alexandria seedless berries induced by these two antibiotics. SM or SE at 200 mg/L was applied by dipping 3 days
before full bloom to clusters of four-year-old vines grown under heated greenhouse conditions. The diameters of
treated berries became smaller than those of the controls 3 weeks after anthesis. There was no significant difference
in the number of pericarpal cell layers 7 days after full bloom, but the number of cell layers in the outer-wall was
significantly fewer in berries treated with SM or SE than in the control 15 days after full bloom. The inner-wall cells
of treated berries had smaller radial widths, but did not differ in longitudinal and tangential widths when compared
to the control berries. Endogenous IAA activity measured by the Avena coleoptile straight-growth test, was decreased
3 to 10 days after full bloom. GA levels measured by the barley endosperm test decreased 3 days after full bloom. It
was thus apparent that retardation in the cell division of outer-wall cells and in the radial growth of inner-wall cells
was the cause of the inferior size of seedless berries induced by the antibiotics. It is suggested that retarded radial
division of outer-wall cells and radial growth of inner-wall cells may be caused by decreased IAA and GA activities of
young berries after antibiotic treatment.
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Fig. 1. Effect of antibiotic treatment on berry diameter of
Muscat of Alexandria grapes from 1 to 8 weeks after full
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Table 1. Effect of antibiotic treatment on cell
numbers within pericarp width of vertically
sectioned Muscat of Alexandria grape
berries 7 and 15 days after full bloom.

Treatment ? Outer wall Inner wall

1 days after full bloom

SM-200 15.3 125

SE-200 13.5 13.8

Control 15.5 13.2
ANOVAY ns ns

15 days after full bloom

SM-200 15.7 b* 14.8

SE-200 153b 14.5

Control 185 a 14.7
ANOVA *% ns

Z SM-200, streptomycin 200 mg/L; SE-200,
spectinomycin 200 mg/L; Control, without
treatment.

" ns and **, not significant and significant at 1%
level by Analysis of Variance (ANOVA) test.

X Means were separated by Duncan’s multiple
range test (P<0.05).
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Table 2. Effect of antibiotic treatment on cell size within pericarp width of Muscat of Alexandria
grape berries 7 and 15 days after full bloom

Treatment “ Outer wall cell width (um) Inner wall cell width (um)
Radial Longitudinal Tangential ¥ Radial Longitudinal Tangential
1 days after full bloom
SM-200 18.9 28.8 30.6 26.8 abY 525 50.7
SE-200 20.2 26.1 30.1 21.8b 51.1 54.5
Control 22.1 25.6 31.5 32.2 a 43.7 62.4
ANOVAY ns ns ns *x ns ns
15 days after full bloom
SM-200 185 50.8 50.7 30.5c" 96.2 46.9
SE-200 15.6 56.9 545 419b 90.4 40.2
Control 20.4 41.3 62.4 54.2 a 85.2 39.6
ANOVA ns ns ns *% ns ns

“The abbreviations for treatments are defined in Fig. 1.

Y Tangential width was measured on cross-sectioned berries.

X ns and **, not significant and significant at 1 % level by Analysis of Variance (ANOVA) test.
W Means were separated by Duncan’s multiple range test (p<0.05).
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