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Retardation of Hypocotyl Elongation of Ornamental and Vegetable Seedlings by Ultraviolet Irradiation
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Summary

Seedlings of cosmos (Cosmos bipinnatus Cav.), lettuce (Lactuca sativa L.), sunflower (Helian-
thus annuus L.), ornamental kale (Brassica oleracea 1. var. acephara), tomato (Lycopersicon
esculentum Mill.), bell pepper (Capsicum annuum L.), and cucumber (Cucumis sativus L.) were
irradiated by a UV-B lamp (fluorescent sun lamp) or a three-band fluorescent lamp (control) for
72 hr just after sowing. Hypocotyl elongation was repressed by all species during the irradiation
with UV-B. The retarding effects of UV-B persisted when these seedlings were placed in dark
or a greenhouse with 30% shade after irradiation.

The most effective timing of UV-B irradiation for cosmos and ornamental kale seedlings was
from 48 hr to 72 hr after sowing, when the seedlings were rapidly increasing their surface area to

UV-B.
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Fig. 1. Effects of UV-B irradiation on hypocotyl length of some
ornamental and vegetable seedlings in Experiment 1. Seed-
lings were irradiated by a three-band fluorescent lamp (UV
—) or a fluorescent sun lamp (UV+) for 72 hr after sowing
and then transferred to dark. The seedlings were kept at 25
°C during the irradiation and dark periods.

** p<0.01; n.s. p=0.05 by t-test between treatments.
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Fig. 2. Effects of UV-B irradiation on hypocotyl length of some
ornamental and vegetable seedlings in Experiment 2. Seed-
lings were irradiated at 25 °C by a three-band fluorescent
Jlamp (UV—) or a fluorescent sun lamp (UV+) for 72 hr af-
ter sowing, transferred to a greenhouse and kept under 30%
shade and at min. of 20 °C.

** p<0.01 by t-test between treatments.
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Fig. 3. Cosmos (A), ornamental kale (B), tomato (C) and cucumber (D) seedlings irradiated by a three-band fluorescent lamp
(left) or a fluorescent sun lamp (right) in Experiment 2. Photographs were taken 14 days after irradiation.
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Fig. 4. Hypocotyl length of cosmos (B and C) and ornamental kale (E and F)
seedlings exposed to UV-B irradiation for 24 hr at different times during 72
hr after sowing-(A and D). Seedlings were placed under dark condition be-
fore and after UV-B irradiation and control seedlings were continuously in
the dark for 72 hr. From 72 hr after sowing, all seedlings were irradiated
with a three-band fluorescent lamp. The hypocotyl length was measured at
72 br and 240 hr after sowing. Seedlings were kept at 25 °C during the ir-

radiation and dark periods.
Vertical bars represent SE (n=10).
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