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Application of Gamma Irradiation and Its Convergent Treatments
on Several Varieties of Oriental Hybrid Lily to Control Leaf Blight
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In order to seek more eco-friend, economic and safer quarantine method than current methyl bromide
fumigation, the convergent treatment with 200 Gy of gamma irradiation and several chemicals such as
nano-siver particles (NSS), sodium dichloroisocyanurate (NaDCC) was tried on the cuttings of lily in the pack-
ing of catonnage box for export. With 6 independent experiments of gamma irradiation on the three lily cultivars,
cvs. Siberia, Le reve and Sorbonne, incidence and severity of lily leaf blight was investigated on leaves and
petals at 8-d after infection. 200 Gy of gamma irradiation decreased at 13—25% of severity on the leaf of Sorbonne,
but it increased at 2—5% of severity on the leaf of Siberia and Le reve. Chemical substitutes such as NSS and
NaDCC were not effective to control of lily blight on cuttings. By 200 Gy of gamma irradiation treatment,
chlorophyll contents were statistically significantly decreased at 12-d after irradiation and the longevities vaselife
of fully open flower of Siberia and Sorbonne were increased at 0.4 to 1.2 days. In addition, the relative fresh
weights of the gamma irradiated cuttings were severely dried compared to the non-irradiated control. On the
other hands, the symptoms of phyto-toxicity of high dose gamma irradiation at 1 or 2 kGy on cv. Siberia were
to be blight at the tip of bloom, bent necks of flower, and delayed the process of flowering.
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Fig. 1. Leaf blight on lily leaves of the three cultivars, cvs. Siberia, Le reve, and Sorbonne. Symptoms on leaf were measured 8 days after infection. Six
treatments were the combinations of gamma irradiation [0 (T ) and 200 (m ) Gy] and chemical substitutes (no-treated control, NaDCC, NSS);
D 0 Gy + no chemical, @ 200 Gy + no chemical, ® 0 Gy + NaDCC 40 pg/Il, @ 200 Gy + NaDCC 40 ug/l, ® 0 Gy + NSS 40 ug/l, ® 200 Gy +
NSS 40 pg/l. Incidence (%) was a diseased frequency of 9 leaves per cutting and 3 cuttings were treated in each treatment (A). Severity (%) was
diseased areas of the measured leaf, rated each leaf as 0—4 rates (B). Six experiments were independently irradiated. Error bar was standard error
of six replications. Statistical comparisons were conducted among the 6 treatments in each cultivar. Different character means statistically

different at p < 0.05.
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Fig. 2. Flower blight on lily petals of the three cultivars, cvs. Siberia, Le reve, and Sorbonne. Symptoms on flowers were measured 8 days after
infection. Six treatments were the combinations of gamma irradiation [0 (o) and 200 (® ) Gy] and chemical substitutes (no-treated control, NaDCC, NSS);
(D 0 Gy + no chemical, @ 200 Gy + no chemical, 3 0 Gy + NaDCC 40 pg/l, @ 200 Gy + NaDCC 40 pg/l, ® 0 Gy + NSS 40 ug/l, ® 200 Gy +
NSS 40 pg/l. Incidence was a frequency of 18 petals of 3 flowers per cutting and 3 cuttings were treated in each treatment (A). Severity (%) was
diseased areas of the measured petal, rated each petal as 0—4 rates (B). Six experiments were independently irradiated. Error bar was standard
error of six replications. Statistical comparisons were conducted among the 6 treatments in each cultivar. Different character means statistically

different at p < 0.05.
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Fig. 3. Chlorophyll contents on lily leaf of the three cultivars, cvs.
Siberia, Le reve, and Sorbonne. Chlorophyll contents were measured
by SPAD on 9 leaves treated by gamma irradiation [0 (0) and 200 (=)
Gy] at right after and 12 days after irradiation (DAI). Three experiments
were independently irradiated. Error bar was standard error of three
replications. In each cultivar, statistical comparisons were conducted
among the 6 treatments, which were the combination of gamma
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after irradiation). Different character means statistically different at p <
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Fig. 4. Durations of fully open lily of cvs. Siberia, Le reve, and Sorbonne
on the lowest, low, and middle positions of flowers on a cutting. 200
Gy (m) or non-irradiated (& ) gamma irradiation were treated. Multiple
comparisons among the six, which were the combination of gamma
irradiation (0 and 200 Gy) and position of the flowers at the lowest,
low, and middle on a cutting. Statistical comparisons were conducted
among 6 treatments in each cultivar. Different character means
statistically different at p < 0.05.
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Fig. 5. Durations of opening flower lily of cvs. Siberia, Le reve, and Sorbonne
on the lowest, low, and middle positions of flowers on a cutting. 200 Gy
(m) or non-irradiated (0 ) gamma irradiation were treated. Multiple
comparisons among the six, which were the combination of gamma
irradiation (0 and 200 Gy) and position of the flowers at the lowest,
low, and middle on a cutting. Statistical comparisons were conducted
among 6 treatments in each cultivar. Different character means
statistically different at p < 0.05.
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ated. Error bar was standard error of three replications.

(B)

(€)

0 Gy 1000 Gy

2000 Gy

Fig. 7. Phytotoxicity of gamma irradiation of 1 and 2 kGy on cultivar
Siberia lily cuttings. Photos were taken 3—10 days after irradiation
depending on the symptoms. Damages on budding tip of flower (A),
flower necks were bent (B), and damages were shown on the colored
budding and stop to flowering process.
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