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Inactivation of Xanthomonas citri subsp. citri and Effect on Infection
of Citrus Canker by Gamma Irradiation
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Citrus canker caused by Xanthomonas citri subsp. citri (Xcc) has been quarantined by many countries in the
world. Recently, the usage of methyl bromide should be limited, application by gamma irradiation on the
agricultural production is raised as an alternative method. In this study, the level of gamma irradiation which
could decrease of population of Xcc in the suspension or on the surface of citrus fruit was investigated. The D,
value of Xcc, which is radiation dose required to reduce the number of the microorganism, was 55 and 28 Gy
in the suspension and on the surface of citrus fruit, respectively. Furthermore, disease severity was suppressed
on the citrus leaves inoculated with Xcc suspension pre-treated with gamma irradiation. Based on this study, it
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is suggested that Xcc on the citrus fruit could be eradicated by gamma irradiation and the results of this study
may be valuable for application of gamma ray in quarantine activity.
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Fig. 1. Number of Xanthomonas citri subsp. citri in the suspension by
treatment of different level of gamma irradiation. The concentration
of the bacterial suspension was 1.0 x 10 cfu/ml. The vertical bars
indicated the standard deviation of three replications of the bacterial
suspensions.
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Fig. 2. Number of Xanthomonas citri subsp. citri on the surface of
citrus fruit by treatment of different level of gamma irradiation. The
citrus fruits were sprayed with the bacterial suspension at the concen-
tration with 1.0 x 10" cfu/ml before irradiation with gamma ray. The
vertical bars indicated the standard deviation of three replications of
the bacterial suspensions.

o] Aol Allaz ol 1 A FaFS 1l
o} E5h u‘UPﬁoﬂ o3t Aot 9=
23} o J#Jof| &Jalf A/ E OH 2ftfZo] Al tf o] DNA 2t
F8ol $2AFSF=(hydration layer)2 & 4] 5}o] DNAS] &AM
QJ3lchar & A QlchHBorrely 5, 1998). whafa] E Ao A =
7h Ak ol kAol ofs) o] elg A vl Aetole]
WA 47} 2t A 0.2 AlzEeh

Hopidol ofet A HYrE 2] Dy, value?} 60 Gy OS2 H]

Wi

|=tl

1
2] F

ofy
2 o
et
o 12

0,
OO{' m014

rlo- o
o

W
1o

X

il

O >
m\u
™

‘

Table 1. The D, values of Xanthomonas citri subsp. citri in the suspen-
sion or in the surface of citrus fruits

X. citri subsp. citri Experiment  D;o value (Gy) R
1 58 0.9546
Suspension” 2 55 0.9064
3 53 0.9296
1 29 0.9327
Fruit” 2 31 0.9137
3 25 0.9618

*The concentration of Xanthomonas citri subsp. citri was 1.0 x 10’ cfu/ml.
**The fruits were sprayed with the suspension of Xanthomonas citri
subsp. citri in the concentration of 1.0 x 10" cfu/ml and dried at the
room temperature.
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Fig. 3. Disease severity on Satsuma mandarin leaves non-treated (A), pre-treated with 50 (B), 100 (C) and 200 (D) Gy of gamma irradiation at 14
days after inoculation with citrus canker pathogen Xanthomonas criti subsp. citri. The concentration of the suspension of X. criti subsp. citri was

1.0 % 10" cfu/ml.
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Fig. 4. Number of lesions on Satsuma mandarin leaves pre-treated
with different level of gamma irradiation at 14 days after inoculation
with citrus canker pathogen Xanthomonas criti subsp. citri. The concen-
tration of the suspension of X. criti subsp. citri was 1.0 x 10’ cfu/ml.
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