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Effect of Gamma Irradiation and Its Convergent Treatments
on Lily Leaf Blight Pathogen, Botrytis elliptica, and the Disease

Development
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Gamma irradiation and its convergence with nano-silver particles and sodium dichloroisocyanurate (NaDCC)
were investigated to inhibit germination and mycelial growth of Botrytis elliptica, the pathogen of lily leaf
blight. In addition, the same treatments were studied on the process of disease development with detached
leaf of lily cv. Siberia. Spray inoculation, which is closer to natural infection than wound inoculation, can be
a way to investigate infection ability of the treated pathogen. The irradiating dose required to reduce the
population by 90%, D,,, was 526 Gy irradiating with 0-2000 Gy gamma ray on the conidial suspension as well
as the growing mycelia. Even at 2000 Gy, the mycelium was not killed but just delayed its growth at 1-2 days
behind. Convergent treatment with 40 pg/l of NaDCC just before 200 Gy gamma irradiation was the best way
to decrease the conidial germination about 1/1000 times. The control values of gamma irradiation were 23%
and 19.5% at wound inoculation and spray inoculation, respectively. On wound-inoculation, the control value
of NaDCC only was 89%, and that of NaDCC convergent with 200 Gy gamma irradiation was 32%. On spray-
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tion was 24%.
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inoculation, the highest control value was NaDCC at 50%, and that of NaDCC convergent with gamma irradia-
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© M=ol A = ARg-o] F41E o7 o] th(Kume 5, 2009).
FEluete Ao AlQet AT, FAHE AT 2ol A
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710 eHAA7F A 2] 22} @er o) gk S 43] 2RSS
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WA AR e 25 ol A 2000 Gy7HA] kAl Aol
S7te5 Aol £o15 312 1Fig. 2A), 2000 Gy #| 2] of| A
L bt A B 7 obd A Ao )lek 53] 19°CeF16°C
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o)A %% 3U K E 7U71A] 0-2000 Gy71A] 6714 =22 7hu}
A kol mhE AR A A S ST Aa ARbol St
= A2 A A A= L 2000 Gy E Al @fstale HF 7o 7
= A9l Aol == ATkFig. 2B). 2000 Gy #] 2|+
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Fig. 1. Decreasing of conidial germination of Botrytis elliptica by
gamma irradiation up to 2000 Gy. To analyze Ds, value, regression
was conducted. Dy, value is the irradiating dose required to reduce
the population by 90%. Error bar is standard errors of three replica-
tions.
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Fig. 2. Mycelial growth of Botrytis elliptica depending on doses of gamma irradiations at 0, 400, 800, 1200, 1600, 2000 Gy from left to right and
temperature regimes at 5 days after irradiation (A). Daily growth of B. elliptica mycelium at 0 Gy (O ), 400 Gy (T ), 800 Gy (A), 1200 Gy (@), 1600 Gy (m ),

and 2000 Gy (A) of gamma irradiations at 25°C (B).
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Fig. 3. Inhibition of conidial germination on Botrytis elliptica depend-
ing from 0 to 50 pg/l of NA (@), NSS (m), and NaDCC (A) as well as
gamma irradiation at 0 Gy (A), 200 Gy (B), and 400 Gy (C). Panel B and
C were convergent treatments with gamma irradiations and the
chemical substitutes. Error bar is standard error of four replications.
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& Z7MFig. 4B)R.T} ehubalodeh. W& 2A} vhA 9t U
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4A). AR A E 2447 T A A S A 2|5kl 0] 200 Gy 7t
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Fig. 4. Disease progress of leaf blight by B. elliptica on detached lily leaves which were wound inoculated on agar plate. After 24 hrs, the inoculated

leaves were treated with several chemicals such as NaOC| (=

) NaDCC (@

)and NSS (A) with 200 Gy of gamma irradiation (B) or without gamma

irradiation (A). Leaf blight was assessed as incidence (%) which was percent of diseased leaf among 10 wound inoculated leaves per agar plate.
Error bar is standard error of three replications at different times of experiment.
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Gamma irradiations and convergent chemicals

Fig. 5. Control values of the chemical substitute treatments with (m)
or without (O') 200 Gy of gamma irradiation. Leaf blight was assessed
as incidence (%) which was percent of diseased leaf among 10 wound
inoculated leaves per agar plate at 13 day after inoculation. Control
value (%) was relative percent of the treated one from the control
which was not treated. Multiple comparisons among the 6 treatments
were conducted by least significant difference at 95% of confidence.
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o] A2 =(Fig. 6A)7} Al 2 200 Gy kil & &3¢ A =gt
Z1(Fig. 6B) Lt} thA| = - I e 5 5 ). 3} A AR 5}
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NaDCC2] TH= 2 2] 7} 50% 2 714 =2 WA 712 1 okFig.
7). o2 AR O] S A e 2 g5 A oA o] WA 7=
30% o] 5}t

o #

il QubEH 2l B. elliptica+= D, k] 526 Gy %l+=1],
o]+ Saleh 5-(1988)0] ©. 110 Aspergillus flavus2] 600 Gy,
A. niger2] 420 Gy2] 7+ H =it ghd & A IpA|eF &

SHe AFAES] AR A o b2 B. cinerea+= 950 Gy,
Rhizopus sp+= 540 Gy= W3} Qlul-E v 4t B o} ZhupAd o ¢
7}3l R ., Monilinia fructigena, Penicillium italicum-2 Z+2}
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Fig. 6. Disease progress of leaf blight by B. elliptica on detached lily leaves which were sprayed inoculation on agar plate. After 24 hrs, the inocu-

lated leaves were treated with several chemicals such as NaDCC (=

) NSS (@

), EtOH () and NaOCl (A) with 200 Gy of gamma irradiation (B) or

without gamma irradiation (A). Leaf blight was assessed as severity (%). Every diseased leaf was rated at 4 levels on a scale of 0-4. Severity (%) was
calculated diseased area based on the levels of 10 spray-inoculated leaves on an agar plate in each treatment. Error bar is standard error of three

replications at different times of experiment.
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Fig. 7. Control values of the chemical substitute treatments with (m)
or without (O) gamma irradiation. Leaf blight was assessed as sever-
ity (%) at 13 days after spray-inoculation. Control value (%) was
relative percent of the treated one from the control which was not
treated. Multiple comparisons among the 6 treatments were con-
ducted by least significant difference at 95% of confidence. Error bar
is standard error of three replications.
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